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INTRODUCTION

The Alton coal field is located in T39S, R6W and T39S, R5W SLB&M, Kane County,

Utah. Kane County is located in the southwest quarter of Utah. The town of Kanab,

which is the Kane County Seat, is located about 30 miles south of the Alton coal field

(see attached vicinity and location drawings).

Alton Coal Development, LLC (ACD) is proposing the development of a portion of the

Alton coal field. The proposed development is the Coal Hollow Mining Project. The

center of the Coal HollowProject (CHP) is located approximately 3 miles south of the

town of Alton, Utah.

ACD has initiated the processes involved to secure coal leases and a permit to mine coal

from the project area. In 2004, ACD negotiated surface and coal leases for the private or

fee areas of the Alton coal field. In2004 ACD submitted a Lease by Application (LBA)

to the Department of the Interior, Bureau of Land Management State Office, Salt Lake

City, Utah for federal coal acreage contiguous to the secured private lease area. Ln2006,

ACD submitted a Mining and Reclamation Plan (MRP) to the Utah Division of Oil, Gas

and Mining (UDOGM). This MRP submittal was determined to be administratively

incomplete in August 2006. ACD addressed the deficiencies list provided by the

Division and resubmitted the MRP in June of 2007 .

The Coal Hollow Project involves a surface mining operation that will produce

approximately 2,000,000 tons of coal annually. The coal will be transported from the

Alton coal field in trucks to Cedar Citv where it will be loaded into railcars and hauled to

market.

In early 2004, ACD initiated base line studies within the area of the Alton coal field.

Base line studies are required by state and federal agencies prior to submitting a MRP

application.



In2004, ACD hand picked consultants and personnel to prepare field and base line

studies for the Coal Hollow Project. Consultants were selected based on their technical

expertise and higher personal and professional ethical standards. The CHP will be a

flagship coal mining operation and its culture of excellence will not start when the first

ton of coal is mined, but rather from project inception. ACD seeks to develop a culture

of high integrity extending to it personnel, mining operations, community relations, and

environmental performance.



Startup area of the surface mine - phase 1 mining area
View to the south
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View of coal seam exposed in Robinson Creek
Phase I areaof Mining

View to the NE



Phase I mining area (lest)
Coal loadout (background)

Phase 2 mining area (foreground) - view to the north

Phase3& min ingarea
View to the west



View of the proposed coal loadout area
The town of Alton (background) - view to the NE

View of proposed coal loadout
View to the NE



View of area to be mined and reclaimed - view to the south
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BLM Pinion-Juniper 2005 treatment area (foreground)
o The Pinion-Juniper community has out competed with the other

vegetative species, creating barren ground
o The reclamation process will improve the natural ground and

vegetation communities by planting more suited vegetative
plant species more suitable to the area (grazing and wildlife)

County Road # 136 running north/south through proposed permit area
County road will be relocated to bypass mining operations

. Bypass route will start at the bottom right edge of photo
o Bypass route will be relocated west of existing county road
o Bypass route will reconnect with existing county road (top of

photo) approximately 3 miles of bypass road
Mining operations will be cordoned off to civilian traffic
After coal is removed and the areareclaimed. the surface contour will
be reduced bv 0.7'
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View of area to be mined and reclaimed - view to the north

Location of 1960's reclaimed Alton Coal mine
Portal was in cleared area of hillside
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CHAPTER 1

R645-301-100. GENERAL CONTENTS

110 LEGAL, FINANCIAL' COMPLIANCE, and RELATED INFORMATION

110 INTRODUCTION

Alton Coal Development, LLC is submitting a Mining and Reclamation Plan for the Coal
Hollow Project to the Utah Division of Oil, Gas and Mining pursuant to rules goveming
coal mine permitting at R645-301- 100 et seq. Permit Area Base Drawing - Drawing 1 - 1 .

II2 IDENTIFICATION OF INTERESTS

112.100 Business Entity

Applicant, Alton Coal, LLC, is a limited liability company duly organized and validly
existing under the laws of the State of Nevada, and authorized to conduct business under
the laws of the State of Utah.

rt2.200 Permit Applicant and Permittee:

r12.2r0

Alton Coal Development, LLC
PO Box 1230
Huntington, UT 84528
Telephone (435)-687-53 1 0)
Employer I. D. #42-1655092
Social Security numbers of Alton Coal Development, LLC's
members and manager provided in "CONFIDENTIAL BINDER"

Operator:

Alton Coal Development, LLC
PO Box 1230
Huntington, UT 84528
Telephone (435)-687-53 1 0)
Employer I. D. #42-1655092

112.220 Resident Asent:

Corporation Trust Company of Nevada
6100 Neil Road
STE 5OO
Reno, NV 8951 1

Chapter 1

For Utah:

Allen P Childs
PO Box 1230
Huntington, utah 84528
435-687 -53 10

1-1 5t25t07



112.230 Abandoned Mine and Reclamation Fee

Alton Coal Development, LLC, is the sole party in interest and will pay the abandoned
mine land reclamation fee.

112.300 Ownership and Control

Alton Coal Development, LLC, is the sole party in interest, owning and controlling this
application.

112.310 Members and Managers of Alton Coal Development. LLC

Social Security numbers of Alton Coal Development, LLC' s members and
manager provided in "CONFIDENTIAL BINDER" Appendix 1-1

Manager - ALLEN P. CHILDS

Member

570 North Main St.
Orangeville, UT 84537

STONIE BARKER
714 Bob White Lane
Naples, FL 34108

BEVERLY HOLWERDA
960 Cape Marco Drive
Marco Island, FL 34145

ROBERT C. NEAD
6602I lex Circ le
Naples, FL 34109

JAMES J. WAYLAND
2841 Capistrano Way
Naples, FL 34105

Member

Member

Member

A11 members and managers use the employer identification number of Alton
Coal Development, LLC No. 42- 1655092

112.320 Relationship to the Applicant

Each of the above-listed managers and members owns and controls more than 10% of
Alton Coal Development, LLC

112.330 Title and Date of Position

Each of the managers and members listed at7l2.3l0 above was appointed as of
September 9, 2004.

1-2Chapter 1 5t25t07



112.340. Ownership or control of Other Coal Mining and Reclamation Operations

Neither Alton Coal Development, LLC nor its manager or members owns and has not in
the previous five years owned another coal mining and reclamation operation.

112.350 Application Number - Other Pending Coal Mining and Reclamation
Operations

Neither Alton Coal Development, LLC nor its manager or members owns any pending
coal mine permits.

112.400 Coal Minine and Reclamation Operations Owned or Controlled

Neither Alton Coal Development, LLC nor its manager or members owns or controls any
other coal mining and reclamation operations.

ll2.4l0 Coal Mining and Reclamation Operations Owned or Controlled by Managers
or Members of Alton Coal Development. LLC

Neither Alton Coal Development, LLC nor its manager or members owns or control any
other coal mining and reclamation operations.

112.420 Ownership and Control Relationship of Managers and Members of Alton Coal
Development. LLC

Each of the managers and members listed at $ 112.320 own or control more than 10% of
Alton Coal Development, LLC

1 12.500 Leeal or Equitable Owner of the Surface and Mineral Properties

The legal and equitable owners of the surface and mineral properties to be affected by
this mining operation during the duration of the permit period are shown below. Surface
and coal ownership are shown on Drawings 1- 3 and 1-4.

STJRFACE OWNERSHIP:

Owner/Lessor:

C. Burton Pugh
533 N 6s0 E
Lindon, utah 84042-1 567
801 -785 -6220

Lessee:

Alton Coal Development, LLC

1-3Chapter  1 5t25t07



COAL OWNERSHIP:

Owner/Lessor:

C. Burton Pugh
533  N  650  E
Lindon, Utah 84042-1 567
801 -785 -6220

Roger M. Pugh, Attorney in
Fact & Power of Attorney for
Verna H. Pugh

I 16 South 100 West
Kanab, UT 847 4l

Margaret Moyers
Kanab, Utah

SURFACE OWNERSHIP:

Owner/Lessor:

Alecia Swapp Dame Trust
Through Richard, Trustee
1620 Georgia Ave.
Boulder City, NV 89
702-293-4773

COAL OWNERSHIP:

Owner/Lessor:

Alecia Swapp Dame Trust
Through Richard, Trustee
1620 Georgia Ave.
Boulder City, NV 89
702-293-4773

Lessee:

Alton Coal Development, LLC

Lessee:

Alton Coal Development, LLC

Lessee:

Alton Coal Development, LLC

1-4Chapter 1 5t25t07



112.600 Owners of Record of Property Contiguous to Proposed Permit Area

Owners of surface properties contiguous to the proposed permit area are shown on
Drawinq 1-3 and the name and address of each such owner is as follows:

Department of the Interior. Bureau of Land Management
District and Regional Office
Salt Lake City, Utah

Darlynn and Arlene Sorensen
Orderville, Utah
435-648-2462

112.700 MSHA Numbers

Applications for MSHA identification numbers for the Coal Hollow Mine are pending.

1 12.800 Interest in Contiguous Lands

The applicant has interest in lands contiguous to the permit area. A Lease by Application
(LBA) is currently being processed by the United States Department of the Interior,
Bureau of Land Management, Salt Lake City, Utah.

Alton Coal Development, LLC, the sole party in interest, submitted the LBA application
in September, 2004. The LBA is contiguous to the permit areaand contains
approximately 2,7 46 acres. See Drawing 1 -2 for LBA delineation.

112.900 Certification of Submitted Information

After Alton Coal Development, LLC is notified that the application is approved, but
before the permit is issued" Alton Coal will update, correct or indicate that no change has
occurred in the information submitted under R645-301-112.100 throush .800.

113 VIOLATIONINFORMATION

Neither the applicant, affiliates, members or managers or persons controlled by or under
common control with the applicant has: (i) had a federal or state mining permit
suspended or revoked in the last five years; (ii) nor forfeited a mining bond or similar
security deposited in lieu of a bond; (iii) nor received a violation during the last three year
period.

1 - 5Chapter 1 5t25tQ7



II1 RIGHT OF ENTRY INFORMATION

Applicant bases its right to enter and begin coal mining activities in the permit area and
the consent of the surface owner to extract coal by surface mining methods upon the
following documents:

Lessor:

C. Burton Pugh

Lessor:

Alecia Swapp Dame Trust

Surface and Mineral Lease. dated 9110104.

Lessee:

Alton Coal Development, LLC

Lessee:

Alton Coal Development, LLC
Surface and Mineral Lease, dated 4129105.

Copies of the lease assignments are included in Appendix I-2.

115 STATUS OF UNSUITABILITY CLAIMS

The permit area is not within an area or under study as an area designated as unsuitable
for mining under R645-103-400, nor has any petitions been filed with the UDOGM under
R645-I03-420 that could affect the proposed permit area. The Coal Hollow Project is
located on private lands adjacent to federal lands, which after careful consideration were
declared suitable for mining in 1980 by then Secretary of Interior Andrus. Secretary's
Decision, Petition to Designate Certain Federal Lands In Southern Utah Unsuitable for
Surface Coal Mining, OSM RefNo. 79-5-001, dated December 16, 1980, copy attached
at Appendix 1-3.

This petition was filed under the provisions of section 522(c) of the federal Surface
Mining Control and Reclamation Act ("SMCRA"). OSM Notice, Receipt of a Complete
Petition for Designation of Lands as Unsuitable for Surface Coal Mining Operations, 45
fed. Reg. 3398, Jan. 17, 7980, attached at Appendix 1-3.

Those federal lands in the Petition area found suitable for mining include lands adjacent
to the private lands which the Project has included in a federal lease by application and
located in Kane County, Utah within Township 39 South, Ranges 5 and 6 West, SLM.
Secretarial Decision at Paragraph4. The Secretarial Decision was based on an extensive
Administrative Record, including the Petition filed under Section 533 of SMCRA,30
U.S.C. Section 1272, public hearings, a combined petition evaluation document and
environmental impact statement published in two volumes on November 26, 7980 as,
"Southern Utah Petition Evaluation Document" and the "Southern Utah Petition
Evaluation Document - Comments and Responses." The Secretarial Decision was further
supported by a52 page Statement of Reasons, dated January 13, 1981, attached at
Appendix 1-3.

1-6Chapter 1 5t25t07



The Secretarial Decision was upheld by the federal court in Utah International, Inc.
Watt,553 F. Snpp. 872 (D. Utah 1982).

116 PERMIT TERM

116.100 There arc 3 mining phases associated with this permit term. The first
phase of mining is anticipated to start July 1, 2008. Each mining phase
has a 1 year term. Phase 3 is anticipated to conclude in year 2011.

Acres of disturbance per Mining Phase

Phase 1

Phase 2

Phase 3

Permit Term

286 acres

109 acres

38 acres

116.200

The Coal Hollow Mine Project is proposed for aS-year term under the Permanent
Regulatory Program for 5 years

r17 INSURANCE. PROOF OF PUBLICATION

Proof of publication pursuant to R645-303-322 will be included in Appendix

117.100 Certificate of Liability Insurance

A copy of the Certificate of Insurance is found in Appendix 1-4.

118 PERMIT FILING FEE

A copy of this permit is on file with the Utah Division of Oil, Gas and Mining
(UDOGM), P.O. Box 145801, Salt lake City, Utah 84114-5801. A fi l ing fee of $5.00
accompanied permit submittal.

I2O PERMIT APPLICATION FORMAT AND CONTENTS

This permit application contains information and will comply with R645-301-120.
A notarized statement attesting to the accuracy of this information is set forth at
Appendix 1-6.

1 - 7Chapter 1 5t25t07



130 REPORTING OF TECHNICAL DATA

All technical data submitted in the permit application will be accompanied by the name
or organizatronresponsible for the collection and analysis of data, dates of collection and
descriptions of methodology used. Technical analyses will be planned by or under the
direction of a qualified professional in the subject to be analyzed.

The following assisted or were consulted in the preparation of this permit application:

State of Utah, Department of Natural Resources
Division of Oil, Gas and Mining
Salt Lake City, Utah

Department of the Interior. Bureau of Land Management
District and Regional Office
Kanab and Salt Lake Citv. Utah

United States Geological Survey, Utah Region
Salt Lake Citv. Utah

United States Department of Agriculture
Soil Conservation Service
Salt Lake City, Utah

State of Utah, Department of Natural Resources
Division of Wildlife Resources (DWR)
Salt Lake City, Price and Cedar City, Utah

Dr. Patrick D. Collins
Mt. Nebo Scientific Research & Consultins
Springville, UT

Erik Petersen
Petersen Hydrologic, LLC
Lehi, UT

John T. Boyd Company
James Boyd
Mining & Geological Consulting
Canonsburg, PA

John T. Boyd Company
Rich Bate
Mining & Geological Consulting
Denver. CO

Dr. James E. Nelson
Brigham Young University
Provo, UT

Talon Resources, Inc
Huntington, UT

C. Burton Pugh
Lindon, UT

Richard Dame
Boulder City, NV

University of Miami
Miami. FL

1 - 8Chapter 1 5t25t07



Keith Montgomery
Montgomery Archaeo lo gical
Moab, UT

Dr. Stephen Petersen
Philomath, OR

Larcy Hayden-Wing
Hayden-Wing Associates, LLC
Laramie, WY

Mark Page
Water Rights Consultant
Price, UT

D.A. Smith Drilling
Loma, CO

Kane County
76 North Main
Kanab, UT

Heaton Livestock
PO Box 100773
Alton, UT

L4O DRAWING AND PLANS

The Drawing and plans in the Mining and Reclamation Plan are submitted consistent
with the requirement of R645-301- 140.

150 COMPLETENESS

Alton Coal Development, LLC represents that the information contained in the Coal
Hollow Mining and Reclamation Plan permit application to be complete and correct.

Geochron Laboratories
Cambridge, MA

Energy Labs
Billings, MT

Taylor Geo-Engineering
Alan O. Taylor
Lehi, UT

Long Resource Consultants
Robert E. Long
Morgan, UT

JBR Environmental, Inc.
Dawn Whaley
Sandy, UT

Bruce Chesler
Escalante, UT

A.H. Hamblin
Paleontogical Consulting
Cedar City, UT

1 - 9Chapter '1 5t25t07



Exhibit 1

Exhibit 2

Exhibit 3

APPENDIX 1-3

Petition to Designate Certain Federal Lands

Lands as Unsuitable for Surface Coal Mining Operations

The Secretarial Decision
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Lands as ljnsuitable for Surface Coal Minine

Operations
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Olfi ce of Ssrfais [dntng Reclimatlffl
arrd Enforcarnent

Erteixilon of Publlc eomment Perlod
ort tho Toras Amended Progrerl
S$lmbston for the Regulatton snd
Co{tlrol dt Sxrface Coat hltnhg
lcrncffi OIiitB of SrrfaceMlajng
ft ccJamatisd and Enlorcerrlent IOSf,fJ,
Unilcd ${rler Depa:kaeut of tbe
lnlcicr,
acmodExteneion sf public comrasnt
perlod on tbe Texae uutc;tded F{ograin
subnhrloa of fte $guhtion lnd conhcl
ol gurface coel rnldng.

f u!{Ur8n et}! ia or<teryt,.E lh€ p€d€d
forrqclgwland scluncet on ths
Frspos'id rcplatory progrem until
lanurry 2t, 1ges. Thig action h.u{her
+rnends prooodr.rer aauoqaced on
Dccsmbsf,lr. 1S?S Fi FR ?s?sr],whlcb
exlonduC tio public coment p erlod
rrntil Ilacsuber 28, 1978. Tte extElded
psriod provideg addi tloual opportunJry
Ior the public to rsvTe-vt 8nd con-Eeot tnl
asrendnente to tbe propoced reguletory
p?ogntrn aubrultred by Texat and on
Eurnltrsdes of rrcetJr4: and
coarmrolc:tioar b*trre** OSM and
Texca on llrer+ otc|endmeqlr
oATES; All coinnents Dustbe wcel"cd
on or before 5$o p.ur. on Is*utryzl,
1980, tc be c{nsldered b the $tcrcta4.'r
declsiosontlepropeeeri T*gs - 

-

regulalory progra;c-
noonegg: Tho propoeed Texes
rcgFdatory gro$ac. as s&ended, i*
uvailsbls Jcr r€vlarr' durtng br&ins:$
hsur6 str

Ile O|ftcr ol Sutluce l6nir.E F.cdo<rlt3op
*nd Enforcearear, guordlt Euildi5$ ErE
Crrnd Atenu g, Xlnrer Gly. ttiqaolg
g.llctl Tcknbcne fBIBI 3i+.1s€&

H.ailroad Coqrclrdo,n o[ Trror. CiFtoI
Ststlorl P.O. llox D;swsr:29i7. Asfitsr"
Tex&sflln1.

O$M Hsodqdotlsr, Ilci:srtscrrl ot tba
Inlsls', Fo!E{Nd, 155r tfcr &l|5tirel:oo
Ar+qc NW- lVrr}hgto:r. D'C' ltr lu,
Td.cplonc frodj
Vttittm cosurgDlg gho$ld be

deUvered by 5so pxt- otr laouary 21.
rsso t6:
Tkd Otfl6 ut Sr-.rlicc Miabg Rccllrcatlon

rnd EnJorcemcrt Bcgiocw. scsrjtt
B!0i1q9.810 GraoC A\'dIrrE, Kr.nnr Gty,
Mkoa{rGei:oB,

OSK }Igadqtrlrlsn. Dsgqtlgoat o{ tlo
lolgisq Rocrrr l'lo- 135. 1951 Co*titutian
Av.sula NVi,. VJllhiagf'oc. D,C. !02{ili
Tcl a?hona (3S2, 3i3-|r4.

guFFtEMEilrr.nr rffFunltATlolf, Thie
exlended period o! of prblic cornrnen{ ls
lc sllorc ofporlrrlily f-ol eay lnteneeted
persons [o rwlcw and couuseni on a
Bccrcrit*r fi,l!79, lstlor &ost the
Djrector of thc Terag Eur'oce lrflnlng

sudRectacsticn Dir'fuion to lbe
R4iooal Director. Tbe lellec concenns
those p+.rrlons o{ the tex** progrcm
dealJrg rr,[tb intertentls in

conlac! rjud:rg odrejnishath'e
proc+edin€s, anC discotery in
sdrfl inirhrtiyc p rocrsdlugs, This
announceooul is nada inkeepiog rvlth
O8lvfs cocnailreeut l,o Publlc
participation, Efa dtal conpooent !n
frlfiUing the purposer of tbe Surfsce
Iv$ningi Coatrol ead Reslsr:atlon Act of
tgn"'

botr'* tcnoorlr' tr, ts6o
Catl C' Closc,
r{cli4gl&rac{or.
fEnE !.-r |tz Rlrd t-t4"G -{? *t
8ll r lFi6 cooE a!s-i5-1,

r -  r r ' l ; : . ' i1 . : ' i1 . : : : '_ . i i .1 : . : .  ; ;  ;  .  
: : . , ; - .  , . : , i i :  ,  ,  , ' ,

'fhe pctition, lilcd undL.t Soclioq. 6tg of'lbe 
Sudscc l"llnlru Conlrsl and

Rcc.lsrcrtiso Act of 1B?7, *oeks to ha.ro
tpccilied Fedsrf,l lendg ln ho arec oI
Eryco Canyoo NatJonsl Park ond tho
Dixie Nalional Forust dtclared os

, uruultable fcr n!n!U. Thf pctlllo* tel!
subEdtted lo &e 0lllce cf $rufsao
Itlnb:g oa NbverolNr t& 1078 atd rv**
furnd to be completc on bcccrubsr 17;
ua9.

A rtticw d! tlaf srca's $llob[lty Jc'r
ni*ing har tccn underlalsa by lbls
olfict,In sildilion tha Buretu of Lond
Ivlcnaesncnt Utah SiEtf, OIIlca ar:d tlre
Ulnh Rrsiosgl PoraEior-IJnltcd Stote{
Forert S;rr;co ag the ru;fEco naruging
agrncier for thl pertlflcned arca wlll
mdio roconnmdaUo:u on lho ptrlttiou,

A public beariog la planned for hto
Sep{imbertgso, nollce of wlrlati ilrill bo
given prior ta tbe ht*lrq:. A deColori un
the petition rv{ll be tu[dc lrg Novoubof
28.1S80.

Thlc ndtlae lg l*cu6d at thJE tkn6 far
tbe conyenfe*te of lhc publlc. Tbs
pubih ftle on llro pclilion tg owlloblo fsr
pr:bllc rer'l+rv during normul *'o*lng
hoso al tbe Divlslcr of Slato ood
FeCernl Prsgraos, OIfice of Surfaco
l'lir.iry! Rcgion V, reco$d Jtool Brookt
TstsBr6, 10e0 f5$ Strcol, Pcnvca
Coloredo ald at lbe Xsoab Rerouer
Area Haadqusrtatsr BEruan gt l*rtd
Lfuoageruert, S2o Nut0r lst Sarl K*nsb,
UIB:r-

Copkr ol tbe pctltlon ure avollabla lo
the Fbtiqftotn dw Olfice of Sudoco
tvtidlog, Rc6lon V, Rolcvont lnlormuUon
and corr..ncnh on ilro isguss ralaad lE
tbe pelition crc solicltod
FOR FUET}IER IIIFSSI,tAT|0fl OO{ilT,CR
Barban f,ltroel Ollice of Surfqcs
lr{iomg; Rcgion V.Broo*s Tott'crs. 1020
lEth Strsei, D€nvcr, Colonado, 00202-
gUFP!8fl EI|TAL tNFOltt+AtBnl Undcr
Sec{ion 53t of the Surloce MininB
Rsclrlrratlsn sod Cc{itrol Aol 0I1977
snd ltc tnploxeutlng mgdgilon.t, ,
p€ruolrs rr'lt} Inlertsts rvhlcl oru or nuy
bc edversely elledcd by sErfucc cool
Etrlr|lg opBrslionr mq! pqtilios tho
Ofilce-atssrrfscc l'tidtn! ts bnr'g ar srcc
dcs{gieled nc rmruitsbta for nll o'r
ccrtsln t1rpcl df lu.rfoco cool mining
opetatlono. ln tho potiHon s,sbnlttrd lo
OShl, lhe potilionors allege tlrst [r) tl]o
land.E In gucslkrn coold not be roctulraetl
[r: acccrdancc rvith lhe requlrcncnle o[
tbc &cL (4 nnface cod mlnlng
operafioa,s could result in algnlllcunt
darnags to jnportant hJstortq culturul'
scitntil?c, end aeclhellc valuee and
naturrl olrrlons otfreglle lends: onil (Xl
tucft cacrstlens could rcoull In o
rubsts;tisl hss or reduclloo of long-
mnge productlvlty of w*ttr rupply or of
food or fi.ber pmductr, ldttding dlmo ga

Recalpt of a Complete FeUton for
Deslgnadon ol tands a3 UrrtrJlla$fc for
Surlace Coel Ml rdng Operatl.ofti
.tr6€rlcv: Otfice cf $urtacc Miaiag
Recf atl;& lion and Enforcen]en L
Acnon: NoUce of Rece ipt of a Co*plcte
ltti[on forDcsigratioo of Lasds ss
Unrqjtuble for Surfacs Cod }ilnirg
Openrticna.

gu[ruSBlr:PrrrEueat lo [ 769.18 of'illlc
3& CodE of Foderal Reg:rla$ons. notlc*
ir given that tle OIIIce ol Surtr:ce
lrtiningrhar received a petltlon to
deaignate cerlaln Federal hnds in
eoutlern Uteh ss unsultabls for noining,
T.ae petlUoa & d')$cribcd bclon:

Loctdoo of bndr PctiEsffdfor
Deslgnaliou

Frd$oncrs Ehvbotrltsild Delralc Fund,
Frlsndc cf {bi Esr$, $brra G}u} ltgrl
Defarrra Fuod, Sytlon lohircs, Ilq
Upplacotl. Oero{la Upt*ruotL I€t 

'

l.kclelprrag. Ctiot:hia Mpr:. Sucur nilrrda
ecld I€nl, Ultlu

$tatr: Urul
Qouati*Ktar aadftricld
fctrxtb-p nio3g, Sectic* Tlc f*dczr I

lgl|da n lulis Sdll. klE Mcddiur, Uuh
trr05. &.6rdf,s.Lff-
f,$S. R.;llI,51J'I-
T.ISS, R{i&Ur.8.Lt'C

{rlfis"fi,.l,lt''&u't'
T3sg.Fr6w, sJJ,t,
TIH+R.sl r,s-uf-
TSS,R{rtW.${J.t

*T$9$&{r/{;€.ti]rtlr''
:.,''T!E&R{WrS,Lli/[;'
''Il38&&llVl;Sl;}l;l
*ufr g; ;ft '1|ff .' $;!$;:.
'itiu6,831{:€Jar'.t, .
TJrs, Rlw. s.1-1,1,
TJtqRJw.€.Lr{.
,TSGqRzlU.ALfi:
Otfiocof &rface }vilning Refartacc Nuabcc
7$.6{{rt..
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to agdfers end aquifer recbarge aretr of
renswable remuire IEnd& Ths
pro:dmi\r of rnlnenbh coal learrg to
Er1,oe Ceoyon'l{etIocal F*k aqd tle
Dbde NethoelFoffict Brd tle psrible
rdlcr:*r$*ct* of ninJng o* lhc Pad<

.s{tdForurrgre of pudlaihrconcea to
the pctitionars,

Aft er conpletign of the a.ralysee atd
h'earing montl..'n€d aborg lhe 

-

D€palb$enl catt destguate |}etree ora-poflloa tbseof esuosullgble forall or
utrleh tt?ee of surtace oalulrrSug
ollc{qtidms {wtidr t*dudc* tbe $rltfilcr
cdocts of rodcqround uintury]-Tbc
a€FDcy rnsy rlso furd tha arsr Es
surtable f6.sufico soal rainin€
operu6ocr.

tnfotin*tie'ir str wticL lo bose
analysor of tle isauBs raise d by 6e
prtitio"uer-s is boing roeght hom sll
iatercrtod prties.
D'olgldt{"Grr:ce
.AryfreafAinclaa

. [EIt E* 5*trir7filrJ J{!+} Ei! Eil
EII.INIC COOe rJE

001-irA-e1€rcHrJnaryF
frash gut Rosr$ ttoni lrio Hotherlands
InsUladcnof Plttrfmkrery
courlcwaEltrg Duty ld?csugdtion e'|d
schotrsrt$g of conf eroncs

Iurxtigtian instila{ed Fotlotiry
rycqlpt qt a petitioa oa !ruua4r S, l$q,
.EIed oo bebelf of Eoses lacarporated a
trede essocietlon of tle UJtrise
growLts hdurlry, &e Udlcd Stdtcs
IatcmrtiotEl Tradc Genrrni*sion on
f onnry 11.1.9€0, bslitoted a prulininary"
coulennilfug dug inrrcsQaUou u.Edar
sectlon ?'03{a) of th e Tsri.FAct of tE30 to
d€terglce wtettrer lherr b a resso3sblb
fodicatfu c lhsL r.n trdrlstry fg tbe Ualted
$hter Is nlotcdouy hiursd, or l,s
tbrcatentd vrith egrttcrial lai.ry. orlbe
cslcblisbrnsd of an ladriilrv ia lhc
tlolted Sta lrrs is Eatlrtsily ;ctsrded" by
rescsn of allegciUy subsftiieed iegorts
fisq tle Neibedsrds of iresh csl rs s€s"
pmr'ldeil for la llrm:gelg cf 6e Tsdlf
Srhedsle* of &e Unitcd S x tcs" lAf$
Invc*llglGon wlllbE nrbjecl1o lbe
Froslslo|ll gf Ftit 9)f o[t]e
Counirsloort Rukt of Prerdirr ond
Proecdara (19 GfR S7. rH fR 7et84
anrl puticularl51 Subpart B thcrcof.
clfcclh'o lqnuary 1. 1$00,

lfrillea SlDrrr&sfans. Any pe:sor
Erytttmil to &e fosrnlsg;oocs cf,
befort F&rrgry 5, 1980. & lraittcNr
tlatcnc$t of Inlorsltios pcrtincnt to ifta
tubjcct tnatter of tbc lnrcrlig:alioa A
rig4ld origicill and niaolesa copios o[
rssb sti tmgols srust tc mbeiltld.

Any budm* Infomra tion n*ticb a
Jgbfrrtlcf dcdbts tte&mui€stou ls
bcot sn conlidratial sbrll be arbnittsd
seslnlcty srd sach rbe€t must bs
cJierl5' na:kcd at tbe top'ColEdeDIiBt
Bus becs Dat&o GooI.l"atial
tsbmr s siprs rgus t coafcrra vd& tte

IEfgrmlnrtigq

Havi.rg rctiorscd thc record codplled
in thb irntrtiption ila Csrnrnlr5iiq ss
Iarutry 0, fgSG detcrralnsd-

LTtrt $.ithrdsFect toofuht of lbo
re*pondrnls Es lhls hresUlRliool therB
ir a viotrtiat of scclioq 33f sf tto Thrtff
Actc.ftg30, er anended.ln tle
inporlelioo snd sale fu the orsuer,
in$ortar. mnsignre, or ageot of dlher.
otrotaqr rcrapiqg tools lr'hfch lnfrlogc
U,5. I*tters Patent N'q. 3,959"2*1. Lho
elfecr of $'bIGh b to rubrtaalloUy Inlure'en hdusl4,, elllclently a*d
emnuicrlly opcretct!. ln tbe Usitcd
$lrtcs:

q l-aa! the appmprlote reoredy for
such violntion ic to d,irert thst rottiry
ccr.ping toolc nafiufsdurcd abruari
rvilch inlrbft US. Lcltcn Putrcl No.
$95$29i bs sxcluikd hon antry tnlo thn
Uuitcd $!e tEc for ths tcm of caid pateaL
excspt wberr euch irrporlatlou tr 

-

llccascd by tho ouacrof sald prte nt
3. Thei. efter csnsiCedm tbe gf-rect of

gucb etchdo& upoa tha pibUc ne*U
aod wellslt, conp etldre coodluons !tr
tle U.S. eco[otrly. lbe produrtlon of lllis
ordireAly ct$peUUve arildes la tho
Urritd$lalca ird U.S. conrun*& ouat
ro1l{. Bcraplng toolg rhould bo o<ctufud
boo oalry fsr{be tern of saidpaterl
crcept trbero flrcL importsUrur lE
llce-nsed by tbe orrnerotsald prtcnt:
axd

d Tbet the bond prortded forln
n:bsectloa [g][1] of +ecdan glz of rbe
TatftrAct of r.g0g, Gr &Heddfd. bc ftr thr
ilnourt o[ {Sll pcrcoot sd rdoreo. of fts
I'rporlcd orticlt ted r.dsrem lo ba
Cctcraiqed ta accordEqce nlth rea 40A
of ths Tadlf Act of rgr$, as aoeodad [rSus,cl.to!!n
Ord'er

AccotdnSly. tt is hereby ordered-
L TbBt rt!s$. sfiaplng taols rrtlch

lefrtng? It S- L€tterr Paleil Fia &p5&€it
are excluded from elW lplo the Uelted
Strtcs for thc teB[ ol$sid p0!es[ exceDt
wbere rpclr lrngortrtion lr liccnted by 

-

the owter cf tcid patent-- 
q rt"i ro6;-r;;td tqols ordereil

to b* cxcluded Fon eotry. are entltled to
eatry |Jllo the Unlted Stetca uoder bond
ln lbe orpourrt of C&l pescent ad rdoren
(rd rdoreu lo Be derofmlnrd h
accordine with crc. f 0t of tlc Tartll
A+t of U60. ar ornended (:9 U"$C'
1s!l} from lbc day altci this odcris
reccircd by thc lbeiidant purarut lo
sectiou 337[g] of the Tarllf Act of 1030.
se t-Eade& uotil Eucb H'ce es the

Frr-sideDt notfFer tba Csaruissiotr that
hc Erllrm'es ordraplnorw thrs 3sho&
bgl ln eny erut not Iater tban 6{t datr=
et&or tf,a dete ofncgiph

3. Thnl this order b! prblbbed ls lhe
Fodcral Rogistor coil tbat thls odesand
tbt spbrlcr issuFFort Ureref bacqi.cd
l$ou eil*p€lty afremrd ln tlis
brcatfuilio* aad ugon lba US.
Deputrueot of Heelth, Educatioa god
lVelfrrc. lhc U.S. Defritds+.tt df lr:slics,
tbe FaCemltrade Coril€lsrlon end tLe
$rcreto4' of tb ETrc.sur1; End

d Ttai tle Co+mtsglog sa]: rrneod
lhJe order at e4y ttne.

Ey oodr:t of [Ie Casio?r:tuo-
Is:{c&fuuerylIL lget

KrasttlR.Hrc.a.
Secrera4',
rr E:a D.{ rrr tdcd t-t!*} e., 45!
l|ur(i oo0€?!4+,txt{r

II{IERI{AITOilAL?EADE
coHf{rssroH
Cerfd{ Fotnry Scrapnng Toole;
Comudsslon Deteflnhsttsn snd Order

( erwEsqse U on hb. gr-f fr -62I

ls thc rwittr o[ crrlaia rofary
scrcpiqg lools,

Tbe U,9 lotc:nedouel Tiade
Ccutnigdoc cordocted es lnse$tiggdort
rrrrdcrthe tuth,+rr'B of reAioaes7 of the
TilriII Act.qf ri{f,, ts *Ecodcd g9

. U.eG. 1334, af alloged unlaEr n-r:rhod.s
o[coupetition aed udsiracts irtho
nna4lfipfi2g{ irnportr€oa fnto or rais ia
tbe Unlted State of c*rtaJr* ratary
rex$ug tod*b-c reasoaof [r] $e
to&lngcruenl of U8, Isllcrs tratenl No.
S,9ilf2$it. rsd lel uklreadEtg pc.*{Sing
ood/ordceglire rdvrrt{Sn6 of lhl
frapcrtcd rotery scnping toolq inrf udiry
&c sirEulaUoa o[ sonrnlaiuant'c badc
d-rrss, Onlauuiryg. f'990, ths
Cmniesiou uaaaimow;[y dsl erobcd
tbai tbere rras a rtolafroi of srstien $31
aqd grdeled that rotaryswaping tools
rvllqh inf?iFge US. Lettera Pateat No,
&S5&z$i beexdr:dedboe eorry Into tle
llnlted Stetee for the terar of rhit pateot
(uoUItfug25. rms). unleae tbe
fiegottedou fu llceased by tbe pst€at
orilicr.

Tbe purposo oi the Oomsrierian
deterninatior and ordsrwhicir follow is
to provide fo( fi€ n',sl dirpodtiou of tbe
ComuJssdcn'g lavee{gailoc on car{Ei!,
rctary.acraplry toots"

tTbrr dH rstaar&rt *rsort$lon* Cctlclrl
To{l gottlt0fiy. InH NhS [l't0d$ tt* D.lo ]Icr*
[tanqLd{tiru Ccr E:rinrn Ss4c| CurO;Eoe Rie
Iod{5:rid Co.ll4.V,Lcslsilortrld ft- Udr frit
IIt leddtrlal Co: olrl Ctnr Hrrlrtahlsto, C* 

-
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Exhibit 3

Secretanal Decision



Unired Stares Deparrmenr oi the fnrerior
CF'ICE OF. THE SECRETARY

V,'ASIIINCTON, D.C. 2M+A

?ETITTON T\ l  DESIGNA?F C:RT-r i . I lT
F''DIP*qi L3}{DS rN SOUTHqP.N
uTi4 UNSUiT.ULE .CR
sUF.!'ACr CCAL I'JI.I{ING OP:R,ATIO]IS

C S M  R e  f e r e n c e

N o :  7 9 - 5 - 0 O t

I

STATEi. iq$T OF P.EASONS

f f l+ . io .duc: i  on

On Deceracer  16  ,  l9B0 ,  in  resDonse t .o  a  pe t i - t :_on f - :  l  ed  b ,v  the

S j -e r ra  Ctub  and o- .hers ,  I  i ssue i  r i l l *  wr i  rzen  dec l  s ion  d  ecr  a ; i  ng  u : t -

-cu i= 'ab l -e  fc r  sur face  cca l  min ing  opera- , - io r fs  ce=t ,a : -n  Fece:a l  r  ands  in

' ;ne Al tcn cca.] ,  f i -9Ld anc ai  jdc€-rr- , -  :o Bryce. calyga . tTat i  cnal  ?_ark i :

Southe=n Utah -  As noted , i '  the. ' . .  iocunent,  i  baseC ny decrs i  on c,= al- .

of  the infornai ion ccnta i  ned in ' .ne adi : r rn iscrat i -ve reccrd of  :h i .  s Dr(

c=ec ' :ng  .  Th is  record .  i  nc lud  es  the  f i -na ]  ccnb ines ,  oe i r t ion  eva  I  ua- . io r

= nA ont=i  -?nmenl=. ] -  inpacz s+'dtemert t .  iocurnen'*  anC j .nfor i i r { t  {  on Drovi  ie i_ - .  t  :  _  \

by ' i i e  De ' * i  L toners ,  i : : t .e r - renors  ,  F=dera ' t  aoenc ies  ,  the  S- ,_e te  o f  U-*ah ,

ioca l  agenc i ,€s ,  i  nous tq l  an i  mernbers  o f  - *he  pub l  i c  .  Th i  s  document

cans+* : tu t  es  the  sca te : len t  o f  Reasons uncer iyang m)r  ccncrus  icn  tha**

, in inrng in the desrgnated. are=s would cause si  qni f :  can= c ' . rmu' i  at ive

adt 'e:=se ! ' r r ] )acts on Bryce Canyon |rat icnal  ?ark ard suDt>Ort  j .nc mv,  _ , _ . i  _  _ _  _ _ _ _ l

dec is  i  on  t 'o  re  j  € f ; -  a l - I  .o f  tne  pe t . i t  ioners '  o ther  c l  a j :ns  .

I i  ,  tsa ckqiou=i

rn is  iec is ion  is  t l re  i r rs t  r , raCe un i .e r  Sec i ion  3 ] '2  o f  - .he  Su i face

l { r n i t g '  C c n i r o l  a n d  R e c L a m a t i  c n  A c - r  o f  i  9 7 7  (  S u r  f  a c e  M  j - n {  n g  } " c - , -  )  ,  3 0

f -U ' S ; C "  t  ! 2 ' 7 2  -  S e c z : o n  5 2 2  e s t a b ' l  i . : r e s  p r c c e d u r e s  i l . l a :  e n a b l e  s r a : e - c



a : r d  t h e  i e a e r a r  g o v e r n m e n t r  t o  r e s o c n d

n c > ' l  r n i ' n  i  n c  r r n e r a  t i  o n s  a n o  o + - i l e r  u s g s
t -  J G , :  1 . 6 + . . + : a q:

- - o  t he  con f ' l  i c t s  b€ -u ' a /€€ l i  su r i ace

c f .  1 a n d  '  S e c t " i c n  5 ) 2  c c ! , - - E  i : : s '

i . w o  g e n e r a l  c a t e g c r i e s  o f  d e s  i  E n a - . i o n  s * * E t u t c r y  o e s i  g n a t ' i o n s  a n i

i e s i g n a i i o n s  b y  p e t i  t : - o n -  S u b  j e c t  t o  e x c e o t l o n s  f c r  v a l  r d  e x i s - t ' i  n g

r igh ts  and e : . - i s t i  ng  opera t  ions  ,  n in ing  is  s t  a* -u - , -c r i  l y  psoh" i  b r te i  in

c e r a a i  : t  n a i i c n a l - 1 y  s i g n i i i  c a n t  a : e a s  (  g ' g  '  ,  - - h e  l i a t i o n a l  P a r k  S v s t e n  '

tne  Nat  j  ona l  Wi l - i l : - f  e  Refuge Sys ' *em)  an i  " * : th i ; i  cer :a ' i  n  sPec l f  ieo

o i s t a n c e s  o f  C w e J - : " i n E s ,  p u b l  i c  b u ;  l - o i  r g s ,  c o r u n u n i : : e s  a n d  p a r k s  a n d

c e n e t e r i  e s .  S e c t - i c n  5 2 2 ( - - )  (  f  )  a n d  ( e )  ( 5 )  '  S u c j e c t  L o  t ' h o s a  s a m e

ey-cept  i  ons ,  mi  n j -ng  in  na t icna l  fc res ts  and neer  pucJ- { rc  roads  an i

- - - 1 - 1 . :  -  - - * l - r  A T > i - i . r n : l  F e n i q ' i - a r
1n i -n : : lg  . : * : : rch  acversery  a f f  eCts  pub j -  j -c  parks  or  Na* - i  Cr ' ra - :  r \= : ; r  eL-

si :e* -nay..aiso.  be prohibrt .e i  or  J=rnrtef  by t 'h,e pu5f4,qe- l " l .1nrng 3:9i . '

s e c i i  c n  5 2 2 ( € )  (  2 )  ,  (  e )  ( 3 )  a n c  ( e i  ( a )  .  t a n i . s  - * i - : h j , n  , - a e  p e : i : i  c n  a r e a

. ; i :  wh ich  sur f  ace  coa j  n in i  ng  op€rE ' , - i  o ls  a re  a l rEaav  prchrc i te i  under

:nes.e Sect i  ons Of i : i : :e st=ture i  nc ' l  uce B:" izCe CanYCn Natre 'nal-  Park '

the town of A1 :cn ani the Al-ccn ceneterir '
?

' ' i- i  nn ->?.2 ( e. lv DA-t scD hav iag aJ! inte r-
In  'ao ia -u l -c r l  r  Sec* . ion  522 (c )  'a ' l  Jows ar  -

est  whf cb rs ar may be aiverseiy '  af  f  ected by surf  ace csal  m' i ; : i  nc -uo
J  * -  -  * -  * - : -

pet i * l i cn  ' , t ;1e  regu la to ry  au thor l ty  tc  .have an  araa  des : -gna ieC u : :sur t -

fo=  ac t ing  cn  a  
'pe t i l i on  

Lo  c res  ignate
a b i e . '  T l r e  s g e e  i f i c  P r c c e c ' u r e s

iec.eral :  ' i .nds appe3.r  in Sect icn -122 (  c )  ani  30 CFF' Part '  759 '  F-s : : re

r  eguJ- aror i ,*  auihoraty f  cr  Fei  erar lanc.s (  s ect ;  ons 5 Z-q and 70 i  (  22 \ ;  
' i  

,

ihe  Depar t : re r1- *  fg - l iow"d ' these Drccec iu :es  in  ac* . !ng  cn  the  in ' t3nE

: p e : r t .  c n .  .  ! -  S e c t r o n  I I I  b e i o w .  T h e  r e g u J - a t ' o r 1 -  a u t ' n o r i z y  r n c s :

des  j .gnate  an  area  : :nsu i tab l -  e  f  o r  a1 l -  o r  cer :a ' !n  t ' l pes  o f  su : - f  ace

cca]  m. in ipg  operae ions  ' j - f  
.  tne  resu l  a t  o ry "  au thor : ty  c ie ie r r l :ne 's  t 'na i

o\o - ' )  -



r e c l a n a t  j  o n  p " i r s u a n L  t ' o  t - n e  . S u r f  a c e  t ' ' I . i  n i  n g  A c :  i s  n o c  t e c h n c l o E : - c a ' l  i Y

a n d  e c c n o n i c a l . l - v  f e a s i b t e .  S e c t i o n  t 2 2 ( a ) ( 2 ) ;  3 0  C 3 F . 7 6 2 . 1 1 ( a ) .  T h e

. r e g u l a t o r y  a u c h o r i t y  h a s  i j - s c : e t f  o n  t . c  i , e s  i  q n a - * e  a r l  a : ' e a  u n s u i : a b i e

i f  -  m i  n i n c  o p e r a t i  c n s  w i l - l  (  1 i  b e  i n c c m p a i , i b l  e  w r t h  e x i s t l n g  s t a t e  c r

j  oca l  land  use proc l r=ns  /  (  2  )  a f  f  ec t -  f rac l . i  1e  or  h i  q tc ' r i  c  ian is  by

c a u -  i n g  s i g n r f  i  c a n t  d a i n a g e  t - o  r m p c r t  a n r  h - i  s c s r i c ,  c u l i u r a l - ,  s c i e : : -
.*

+  i  i i  n  .  a n r i  e s ; h e t i c  v a l  u e s  a n d  n a t u r a l  s V s t e : n s ,  (  3  )  a f f  e c t  t e n e k ' a c l e
L 4  * :  u  t  . L l r s  L J  u .

r e s o u r c e  i a n c , s  b y  c a u s i n E  a  s u b s t ; n - u i a l -  l c s s  o r  r e d . u c - * i o n  c f  l o n g -

r F n . y e  - - n r i r r c t i v i t v  o f  ' w a L e r  s u c p l y ,  f o o d  o r  f : i i e r  ; r r c i u c t s ,  o r  ( 4 )

af  f  eci  naiu: 'a l  
'nez==d. 

l -anis so as tc enianger l - i fe and prcPerE:/  "

S e c r i o n  3 2 2 ( a ) ( 3 ) ;  3 0  C f ' R  7 6 2 . l L ( , r ) .  t l n e  P € i : . t i c n  i n  i h i s  e a s e  ( a s

descr ibed i -n  deca i l  be lcw)  s t  a ies  ehat  des  !gna: { .cn  is  manc=-*c -y '  un ie r

S e c : i o n  5 2 2 ( a ) ( 2 )  a n d  a l s o  r e s u e s * - s  d e s i g n a t , i o n  h s e i  o n  * e  f : a c i l - o

. , r  h  i  < rnr - i  r1  j  anas  and renewab l .e  resou: -ce  l  ands  c r rzeF i  a  o f  See: : ion
V ;  I -  c  J  s v i  q v  ; e - . $ r

s 2 2 ( a ) ( 3 ) ( 3 )  a n d  ( c ) .

Tl:e bcuni,ar. i  o*s of Lhe eni i :e pe-ui i . i .on ai 'ea encl0se aDpiox:-mat"e1.y
s . . s b -  - * v

325,  2OC acres  or  sJ - rgh t  i y  nore  than 500 square  mi l "es  o f  land  in

, .sog thern  U- ,ah  "  ru>ou1 2O3 ,9OC ac=3s r  exc lud ing  Bryce  Canyon Na*- iona l

. '?ark ,  a re  in  .Feoera l -  'o rn rnersh ip .  About  15 ,  3OC ac=es are  owned b1r  tne
- . - < , \ t  b - - -

S t a t e  c f  U t a h  a n o  6 3 , 5 0 0  a c : e s  a r e  p i - i v a r e l y  o w n e d  '  P a g e  I - 1  o f

:he  Sou:nen T j t .ah  Pet : t  rcn  Eva lua t ion  Docunten- .  (  pE l  )  -  3 ] "  iaw t re

oera ' l  iands  w i - th in  i l :e  Pet i : :on: -be Lr Lion app li es . cnl j to - 'he Fe

area "  See nap a t t .ache i  as  - l -ppen i - i  x  A ;  see  a ]  s9  31gu=e T  IB8- l -  aE

oi-

PiD I i  -  1? .a  .

- j -



T T T

i
l.

O n  N o r z e m b e r  2 8  ,  1 9 7 9 ,  t h e  l a v i r o n m e n - * a ' i  D b f . e n s e  F \ : n c ,  F r i  e n c s

o f  * - h e  E a r t h ,  S i e r r a  C l - u b  L e g a l  D e ; e n s e  F u n c ,  S y ' l  v a n  . l c h n s c n ,  L e o n

L i i : p r n c o t : .  C a r c ' l  i n e  L i p p ' i n c o E : ,  J e t  M a c l < e ' i  l = a n g  ,  Q r n t h i a  b ' l y e r s ,
a ,

Susan ! i : - : . : so : :  anC Lar : -v  L i t tLe  submi  t red  to  +- .ne  Depar tmen l  n  s  O i i : -ce

cf  Surf  ace } i in ing .R,ecl-arna: ' l  on ani  Enfcrce: 'nent.  (  CSif  )  ,  a pe: i : {  on :c

d e s i E n a t 3  c e r - - = . i n  F e q e : a t  L a n c s  ! n  s o u t h e r e  L t : a h  u n s u i t . a b l e  f o :  s u ; - -

face  coaf  min i  nq  coe=at . ' i  ons .  Tne cer - i t ion  was found to  be  ceno ie t .e

o : r  Dece iaber  2 i  ,  l -979.  l {o - - i ce  o i -  rece ip t -  s€  - ' -he  cor rD le te  pe t i ; i  cn

w a s  p u b l i s h e o  o D  J a n u a r y  ! 7  ,  l 9 8 O  .  1 5  f  . P " "  3 3 9 8 .  f r e  n c - - i e e  d e s -

c:r ibecr in det ai ] -  ihe lanis in the pec' i  c i  on area

On A: : r i  l -  24 ,  1980,  cSM pu.c : . : - ' sheC not  i  ce  o f  !n - *en t  to  p rspare  a

a i - : * ' ^ f r - .R+ Of  cca l  1 .  eSOUf  ces ,  der r ,an i  f  c f  cca l  ,  an i  i :npac i  6 i  the  ies*

i - < n a t i o n  i n  a c c c = d a n c e  ' ' . ' r t h  S e c = i o n  5 2 2 ( i )  6 f  t h e  S u r f a c e  Y . J - n i - n g  A c t . ,

in cci i lbanaci  cn wi tn preparat ion of  an envi"rcrsnen+.-Ei  imcact staternent.

45  E .  R .  2 i t36  .  Tnat  nc-L i  ce  descr ibed the  na io= i  ssues  der ived  €rcnr

' -he  pe t . i  ' . i cn  and,  in  ado i i ionr  gEV€ not ice  to  t .he  Fub l ic  6€  -a  sccp in ,

r n e e L i n c r  t o  D e  h e l - d  o n  M a y  6 ,  l " 9 B O .  e t  t n e  p u b l i c  m e e t i  n g .  ; e l  e v a n t

i  <  q r rqq  j -n  be  ao{ :esse i .  bv  tne  ccmbine i  ' s ta te raenc  \dere  ra  1 .se f l  b rz

c i t l z e n s ,

fhe  Sur f  ace  l { in i t  g  Ac- , -  p rcv i  des  - .ha t  des  igna l ion  o ;  Federa l  lanc

s h a l L  b € r w i : h i n  - - h e ,  
" x c l u s i v e  

a u t h o r : r . y  o f  t n e  S ' e c = e - , - a r 1 1  e f  t h e  i n t = :

r < > r  a f i e r  c c n s u l - - a t i o n  w i i . h  t h e  s - L a : e s  i n v r : l w e c .  S e c : i . o n : 5 e 3 ( a ) ( 5 ) "

unc '€ r  t r re  gepar tment 's  recru la t :ons  imp l "ement :ng  Lhe Su. r face  l f rn ing  Ar

i h e  O S M ' P . 9 - g i c n e l  D i r e c a c r  w i t h j - n  w h o s e  r e g i o n  z . h e  p e t i t i o n  a r e " -  ! s  l t

c a t  e C  n o r i n a l . I y  i s  ' d e L e g a - l e i  t h e  a r : t . h o r i L y  t o  i s s u e  L n e  f  i . n a l -  w r . i t a e n

. A
.  *+.-



i e c i s i o n  o n  a  D e t i t i c n .  3 O  C f F .  
' l 6 9 .  

L g ( b ) .  F i c w e v e r

R e o : . s t e r  n o t i c o  o f  M = y  2 C  ,  I 9 g O ,  I  a n : : o u n c e d .  t h a t  i

m) r  re ta i : red  au thor i  t y  tc  ma i :e  ; .he  dec j_s ion  in  ch j -s

n o v e l  p r o c e e d l n q  .  + 5  !  .  F . .  : 3  7  3 g  .

,  by Fe.-  eral_

to aid !:: 'oreoa:in-c 
the concineC pe::*.ion avafua:icn and envj.-

ronmen-.al i-r:rpa ct sta:.e:aeni docu:nen:, stuciies of t'he potentiaj- inoac--s

o i  s u r ' - = a c e  c c a L  r l r  : : i : : q  o c e : a : i o i - i : . :  t h .  o c r - i i i o n  > r a :  - r r r i - ' r t > - r '

as i ien i r . f ied 14 the pet i t ion and at  :he sccping mee+_ing,  were ccn-

cuc-geo bV var lous ie ieraL aEencies and contr :actors.  The D€ia. - . j .oners

a::d inre:'venors also condrc:ed si,_rdi_es cf po-.en-"ial- inrpac--s of sucr

::linrng. on SeD;enber L2, I9go, OSM announced, the avaj-i3.bil:iy to the

pu:J.ic of -,he d:ait _ conbined _Derition eva!,_ration and enviroir-nel:al

:5Dac-L st3ternent  iocunent-  + i  l .  a .  60495 .  Thai  ncc i -c= sur .mar ized

_ avail.abie infc:aiaiion, includ j-ng :.eLa--ed NEPA reviews, as weLl as .-'jre

infor-mation genesated by .-he ne$/ studies. ghe notice :-equired ccrE;
-

ments o:t the draii docurnent to be lecsiveci b1r Oci.ober L5, 1960, and

announcbi --he .-inies anC ior:na-. o=-. -.he puDl,:c heaiings on tl.ie pe+-ition.

ro',irq that anyode vj.shing E'.) s?eak wou1d. 'oe. g,iven the opEortuni-.y

.  - _ o  d o . s o .

'  
ton spbtenrber  !5 ,  !98C, Utah In ierna. . l -onaL ,  Inc.  (UI I )  and Nevada

;l eci.ric :rinvestment Coinpary ijl-ed with - OSt{ a -Deti-.ioa .:-n ilter.wen-.ioa

tc '"b e o'iEinal F,e+-i'-ion - Eaci: of tiiese .i.vnDanies tro]ds iederal ccaL
' . i

l-eases in ',he .l-1ton ccal- f:_ei-i. ani w:-_hin lhe De._ition area. The

lands in 
ttii-ese 

!"a!.es are he::=af.-*-r. refe!-red to as the .!-l-ton leasehc.ld

ot  Leaseho! .d. .  On S.eptenbsr  2G. 1990.  cary A.  Kalp=kof : .  Joar  A-

r. 
Kal-pa!.of f , I!lel]' l ' CEiroll , Ncjlnan ii- Ca:.rof 1 andr Eas! Ca,ryon I:r:.gation

- ) -

\ J O L : 1 d  e x e S c l - s e

LrnDorta nE anc
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Carnpany f  i  Iec  w l - th  CSM an {  n te rvent ion  pe t " i t j - cn  su tPo5- ' -  j  ng  t 'he  c r ; ' .9 -

i  n a i  F € - . i : i  c n ,  C n  O c t 3 , D e r  3  ,  I 9 E O  r  t r r  a r n e n d e c  p = L i ' - a o n  w a s  f  l L e c

that renovei  -u; IE na:Tles of  Henry Carroi l  ani  Nornan Carrcl  I  "

T n e  p u b l :  c  h e a l i  n g s  o n  ' . h e  o e t i t i  o n  l * ' e r €  h e i d  o n  S e p L e i n b e r  2 9 ,

19BO "  
B .o , -  Kanab I  U tan  ;  c in  Septenber  3O ,  1980 ,  vT  Kanab anC Pangu i tch ,

U * ' a h  , .  a n d  o n  O c z c b e r  I O ,  l 9 B O ,  E t  K a n a b .  T e s l l i i l c n y  a t  = n e  h e a r i  n c s

was rece i  vei  by a pans'r  of  of  f  . : -c ia ls f ronr i : i - :e of  f  ice of  t i re Sec=et 'ar ] t ,

c S M ,  a n o  O i f  i  c e  o f  t h e  S o t  j - c i t ( ) r .  M e n b e r s  o f  : h e  p a n e l  a s k e d  c l '  a r i  -

f y i n g  c u e s t  a o n s  a t  i h e  c c n c l u s  j - c n  o f  w i  t n e s s e s  '  t e s i - i m o a y .  A t t  e n d a n c e

at  the  hear :ngs  :o ta f  lec  near l  1 '  500 persons  and 
- ] .02  

w j . tnes  SeS v je :e

n b a r o  "  
'  

W r t n e s  s e s  i n c l u d e c  n u : n e r c u s  l o c a l  c i t ; . z e n s  ,  : h e  l n t e r v e n e  r s  r

and representa t  i ves  o f  var i -ous  l -oca l  anc  Fed.era l  agenc i .es  and ihe

Q *  = * . a  n f  i ] + = h  -

Oi] Cct ober, \ 'o , 19 80 , OSM ex-, enCed tie cc:nnent peri ci for \tuTat-

- ,en  co l t i j i l en :s  o i r  twc  repor :s .  15  i ' .R .  58762-  The reDCr i ' s f  a  u 's '

Envirorunel t  a 1 Prot .ect ion Agency noi  se stuey : 'epo.=t  ani  a '  UII  a i r
a

qua l - ta " ,  repon,  -were  no-*  submi  t t  ed  un t ' i  1  - rne  ec t ' cber  10 ,  f  930,  hear -

inE, B.ecause cf  - . .he Length and detai l  of  - -he iepcr ' ts,  the ccmrnent

pe r.i oo on the t 'wo reports \A/-as e xi end ed, unirl- Oct ober 20 , l 9 B0 '

I io re  tnan LOO w=i t ten  ccr r , rnents  were  rece iveC i ,u r ing  :ne  pub i ic

c o j T u l . i e n t p e r r ' o d ' C c r n m e n t e r s i n c ] - u c e c . i n c u s - * r y , e n v i r o a n e n t . a l q r o u p s '

c \  - -L ,zer rs  r  and Loca l  ,  S ta ;e  and Federa l  agenc i  es  -  As  requ i reC by  30

C- .R 7  69 .4  (a  )  ,  f  nave so ]  l c i :ec  a r - td  ob ta :=ned the  v ie ' * *s  o f  the  apPro?-

r a a : e  S t . a t e  a n d  l o c a ' i  a g e n c i e s  .  i n  a i d i L i o n ,  I  o b t a i  n e d '  t h e  d e i a i l e d

recc i i - t rnendat ions  o i  Governc :  Marheson o f  Uta l :  -  i ,e=- .e r  o f  Scc t t  M '

M a * . h e s o n  t o  P a u  1  3 o i e n . c e r q e r ,  O S M  ,  i a t e o  C " c : o b e r  1 4  ,  1 9 8 ' C  "  A l t

-()-



subs !=  ng i  ve  ccrunen: - .q  were  cons  ic  e red  and the  cgmi i ten ts  ana ;esPORSes

- u 9 . a h e r n  a r e  i n c L u o e i  : n  c h e  f i n a l  c c n b l n e s  D e * - i a i c n  e v a l - u a ' - i - o n  a n c

env i  ronment t  L  : :noac t  s ts ien len t  iocument - .

O n  N o v e n b e :  2 6  ,  l - 9 8 C ,  O S N  a n n o u n c e c .  t h e  a v a i t a b i  l - j - t y  o f  t h e

f in i l  ccrabi-ned.-  pe: i : ion evaluat:  on and, env!.rcnnentai  i - rnpac--  stat  t -Fl€r l - t -

o c c u r n e n c .  1 5  i ' .  R  .  7 8 8 l - 6  .  T h c  n o r . i c e  d e s c r i c e d  : h e  i o c u n e n t  i t  s e r  f  ,

as wel- I  as the proceoure fcr  ob: 'a in i  ng ccpies .  The dccu:nenc \pE S pub-
I

puo ' !  rshed in  t i t c  vo l  un=s :  t -he *  e : r f  - .  S n r r - h e = n  U $ ' = h  F e t i : i  o n  E v a  1  u a t i  C r .
U v 4  s  t  v V g  b 4

Doc_.: l-en: ( p:O ) ana Lne cci lUlrel l**S

Sva l  ua . - .  i oa  Docunen :  Con inen t  s

w i ' . h  r e s D o n s e s ,  S o u t n e r n  U t a h  P e + * i i - i o r

anC Rescons es  (  Pa l  Ccn:nen- -s  )

The nc t ' l ce  a lsc  i r i ' :  ca :ed  tha- '

s h e r - ' i y "  O a  D e c s l b e r  1 5 ,  ] -  9 8 O ,

, -
1V " 3FiYCE C'-aNYOI{ NATIOI{AL PAPJ{

a  d e c i s l c n  c n  ; h e  p s + * L & ' i o i l  w o u l C  f e i l - e r ^

i  i s s u e e  r n v  d e c i s i o n  c n  - - i l e  p e t - i : i o n .

F-J.{D DIXiE '\{ATIOI{AL FOF.ZST ISSUES

I

I n t . e r v e n o r sA .  A l - l  e s a t i o n s  o f  P e " i t  i - o n e r s  a n d

t . { i n i n n
, ; - a r - - r >

wou j i.

For  es i

t h a z :

P e t : - t i o n e i s  a l l e g e i ,  r : n i e r  S e c = i c n  5 2 2 ( a ) ( 3 ) ( B )  o f  t h e  S u = f a c e

trct .  that  surf  ace ccaL nr in ing operE-* i  ons !n the oet i  t - l  on asea

s ign i f  l can i1y  carnage Bryce  Canyon Na* , - i  ona ' l  Fark ,  D ix i  e  .Nat iona l

a n d  o L n e r  f r a g i r  e  1 a n i s .  s p e c i f i c a l r  Y ,  p € t  i  t i o n e r E  a l  I  e g e d

: r  ' -

.  , :  Sur f  ace  
' coa t  

n r i -n ' i  ng  cperaL i  ons  i  r r  par t "  e f  t -ne  pe t i t lon  area

c a u s e  s i g n i i i c a n - -  d , C v e r s e  v i s u a l  i  n i : a c : s .  o n  3 5 y c e  C a n v o n  N a t ' i o n e

.  - :  J - '  -  a  - - - ' -

Tirose i-r, ' .pects woulo inciuo e ndning act i-vl t ies ,  raw and d' i-sturbe
' - -

d,usc  p t  unes  f=on n i : i -ng  c -DerE- - ion= anc  Dctg : i *u ia r  l y  Pef f i iaxent ,

=l=ot,  of  the veget at  i  on v i -s ib l -  e f rora : . : re cark (  ?et '  '  q24) ;

.  ' ' ' S  u r f  a c e  c c a l  m i  ; r i  n q  o : : e r a i i c n s  w o u i i  p r c d u c e  n o i s e  a n i

I

wcul-d

P a r k .

a=  11 -  r ' t
v * 4 .  b -  A  f

a l t  e r a

t



i  n i u S L f  i . a I  C c o r s  t h a :  w o u L i  i i i ' r i  n : s h  
" h e  

e x p e r i e n c e '  o !  v : S i t ' O r S  - * O

ihe .  la r ) ' . .  (  ?e- .  ,  \2a)  ;

3  .  
,  

s r = - f  a c e  c c a l -  n i n i  n g  o p e r a r . i o n s  ' . r o u i i  s l g n i - f  i c a n t ' I y  i  n c ; e a s e

a r , , r b i e n - u  . p a r t i  c u r a t e  c o n c e n i , r d t  i o n -  i n  L h e  v i c i n i t y  o i  t - h e  e a r k ,  w n i c h

*"* ia lnpair  sceni  c a;+*-ract  ions in t^he park I  4s wel  1 as 1be v '  st 'as

f : c n  t n e  P a r k  ( P e t -  1 T 2 5 ) ;

/ ,  "  .  ts las:- :  r rg associ  ated r , , . - r th surface cca- ' l  :n j - : : " i  ng cperat ions

couLo hai :n the ercs 1o:ar f  c:na--  i  cns for  wnich Bryce car l ron 
' i  5 f  aneus

( P e : "  s 2 6 , )  ;

5  "  S u r f a c e  c o a l  n i n j  n g  o D e r a i i o n s  w o u l d  c i s r u p t  * - i r e  p a r k ' s

nar - -u : :a l  svsLer .s  and.  descroy  !oca l -  w i - '1  d l i ra -  hab i t 'a ts  (pee '  q27 )  ;
a a u  - b -

6 . S g r f 1 q e c c a r . ' n : L : l f n g c P e r a r j - c n s . v o u l d a a : a a g e ' * p : ' ! = a n z

es t i :e r i -c  and recraa t  iona i  va lues  i  I  D ' i  x ie  Na- ' iona l  Fores- - ,  inc lud i  ng

hi l : ing ,  car l lp inE ,  hunt inE anc ; i  shing ;  and ninj-ng operat ' ions rpeu] o i rn-

pa i r  v is - *as  an i  r . i s : -b i  
' r  i  : y ,  inc=a3se no ise  an i .  d is rup t '  w i  r  i l i f  e  hab i  -

--3.LS of - th e iore st ( p e: . 511i^28 -29 ) ;

7  . .  Sur face  coa l  r r in ing  cpe. ra i i .ons  r^ rouLd des t=oy  - ' l te  p resent '

d ive=se,  vegeta t ron  c f  t l i e  - tDe+. i  t ion  area  and sevare lv  d is rup t  the

n a r r r r a  r .  s v s E e r n s  o f  i * e  p e t i t i o n  a n d  ,  a d j a c e n t  a r e a s ,  i = = e p a r a b l - y  d a " n -
l i c  L  L : . : .  c r  J J  J  t -  = l r l J  ! r :  s '

ag ing  . r - r j - ld l l fe  ha .n lLa i .s  an . i  the  ecoLog ica i ,  es the t ic  .and" l  
recrea t iona l

va l -ues  o f  i :he  A i ton  a . rea  (Pet "  q l30  )

. I n  r e s p c n s g . ,  t n e  l n c e r v e n c r s  w h o  o p a o s e i  t h e  i l r l s u l  ? a b  j ' l i  t y  F t i -

t : o n  c o n t  e n d . U  t

1  "  S u = f a c e  c c a  1

l-ancs '* ' : - :n 'n : : ie Park

e ] : ? e r i e n e  e  o f  v ! 9  i  - ; o r S

- . i  -  i  n r - r  n r re ; -= l  i  OnS WOUI  d .
t i t - J - - i . t - L l r Y  ! / r J s :

. r r  j - r rpEt.  ar : i  wou' l  d I - roE
V +  ; J A  E J U

' i - . 1  i n e '  c a = k  c r  f c r e s t : '
L V  U ; .  b

n o t  a i v e r s e l Y  a f f e c :

a c v e r s e l Y  a f f e c :  ; h e  e x -

i n  : > a r z i c u i a r ,  n o

- E -



I

I

h a r m i u - 1  e f  f  e c ! . s  c n  e r o s i c n e l  s t : u c t , u r e s  I  o , i o r  l e v e l s ,  a n i n a l  m i q r a -

i i o n  c r  h a b : - c a r - ,  o r  a i r  q u : L i : 1 '  w i i h i n  ' L h e  p e r k  c r  f o r e s t  w o u L i

r : s u L ' . -  f r c r n  s u r : i : c e  c o a l  n i n i 1 3  o l ) e r = t i o n s  i n  L h e  p e " , - i t i o n  a r e a  ( U I I

P e t ,  I n * * .  1 2 8 ) ;

- 2 .  A n y  = , r . : h  a s v e r s e  i m p a c c s  t h a ' . ,  n : g h t  b e  f o u n i  r n u s t  b e  b a l " a n c e d

a g a i n s t  l  o s s  o f  c o a l  s u p p l i e s  a n d  i n l  u r i e s  t o  t a e  J o c a ]  e c o n o r i l v  t h a t

w o u l d  r e s u L t  r r o r n  o e s i g n a t i . o n  o f  a ' i  l -  o r  D a r :  o f  t r e  p e = i t r o n  a r e a  a s
.

u n s u i t a b l e  f o r  s u r r a c e  c c a L  n i n i  n g  c p e r a t i o n s  ( U I I  F e t "  I n t .  1 1 2 7  )  ;

3 .  T l r e  S u r f a c e  f i i n i n e  A c r  c c n i a i n s  n o  a u t n o r : " t y  5 c r  t h e  c r e a t i o n

o f  b u f  i e r  z o n e s  a r o u n d  t s r v c e  C a n y c n  l i a ' . : o n a l  P a = k  ! n  t h e  a b s e n c e  o f  c c n

s e t e n i  s c  i e n - " i f  i c  e v  i C e n c e  s u p p c r t r n g  d e s  i g n a r i o n  o f .  s u c h  l a n c s  a s  u n -

s u i ' " a b l e  f o r  s u r i a ' c e  c o a ' 1 .  n 1 n  ' '  n g  o p e r =  t i c n s  (  U I  I  F e t , .  i n t  .  1 , i 2 9  \  .

B .  Descr ip - .  i on  c f  B r t ' ce -  Canvon  Na t iona l -  Park

?ne  auehcr i t i es  €s - -abJ - i s i r J -ng  and  ?11 . .  a rg ing  Srvce  Can l 'en  l {a t  i  ona l

p a r k  e x p i i c J . t l y  r e f  e r  t c ,  a n i  c j !  r e c t  t h e  p r e s e r v a L : - o n  o f  ,  t b e  s c e n i e

i ' a l u e s  c f  t h e  p a r k -  F r e s r C e n t i  a ]  P r o c l - a m a t i e n  J ' l o .  1 5 5 5  ,  4 3  S t a t  ' ,  1 9 J . 4

( . june I ,  1"92.3 )  ;  Let ' .Ler  to  f iouse C,onrn i t tee f rom Eire Departmeni '  r>f  the

I n + . e r i o r ,  i n c o r p c r a c e d  i n t o  g -  F . .  F . e p .  N o .  5  5 4  ,  '  5 8  t h  C o n g  .  ,  i s t  S e s s  "

2 ' ( I ! 2 4 i i  P r , e = r d e n i : - a l  P r g c i a m a t i o n  l i o .  L 9 5 2 ,  4 7 ' S L a t .  2 1 5 5  ( l I a y  4 ,

- - i r  A c t  A m e n d m e n c s  o f  ! g i 7 ,  r . 2  U . S " C -l - 9 3 1 ) .  r ' 1 , n  a d c i i i - o n ,  t h e  C l e a n  ]

S S  7 4 0 1 . 1  e r .  s € < ; . ' r  g r a n t  t h e  S e c r a i a r v  c f  t h e  f n : ' e r i o r  a u * . - h o r i t y  a n d

r e g p o n s i b i l i t y  f o r  p r o t . e c t i n g  t n e  a i r ' q r ' r - j - i t y  r e 1 = t e d  v a J - u e s  c ' f .

c l - a s s  f  . F e d e r a l  a r e 3 s ,  w n i c n  i n c L u d e  t s r y c e  C a n y o n  N a t i o n a l  P a r k .  .
i

T h e s s '  v a l , u e s  a r e  d e f  i n e o  a s  v j - s i b i J . i i y  a n i  t h o s e  s c e n t c  '  c u f  t u r a ' l  ,
:

b i o L o g i  c a 1  a n d  r e c r e a t i o n a l -  r e s o u r c e s  o i  a  p a : : k  L - h a t  a r e  a f i e c = e i

b y  o r  d e p e n o e n r  o n  a  i  r  q u a l i c y .  T b u S . r  B r w c e  C a n v o n  N a c i o n a l
'  '  

' c i < ' i : t i o n  O iP a r k  I  s  c h a r : e r '  a n d  s u b s e q u e n :  1 e . !  : - - s : a t i c n  r e q u r r e  p r e s e r ? a = 1 o n



rhe  . ,park  fo r  t re  en  j  oynent  o f  p resenc  an i  fu t  u re  genera** i  ons  an i

p . r e s e r v a e i o n  o f  t h e  - c e n i c ,  v i s  i . b i J - i - t y  a n i  a i  r  q u a l i t y  r e s o u r c e s  o f

t .he  pa ;F  "  See FED f -5  ?c  i -5  -

B r y c e  C a n y o n  1 v a t i o n a l -  P a r k  c o n p r i  s e s  a P P r o x l m a i e l y  3 4  ,  i  L 3  a c r e s

t ^ s  t - h a  o e t i - . - i  c n  a r e a .  P E D  I 1 - l - 2 .  T h e  p a r i :  r e c e i v e s  a b o u t  6 2 0 ,  O O O

vi s i :o= s eecn vear who use the .park 5cr 5 ' i  gn--s ee i  ng ,  h ik ing ,  cani lp ing

hers  eback  r :d ' i .ng  and c ther  ac t i v i t  i  es  .  The park  i s  used tn roughout

:he year,  thougn most v is ' i  :s  ar= f rcm i{ay t - l l=cugh Sept 'enrber .  pED

r t
: L - j - I .

Tbe park is a Cl-as s i  at ta:-nment.  area under {ne Preven' t : -on of

Signi f icant Deter iorat icn (  pSo) inc:a-men-u sysl .ar .  af  t i re CL-*an Air

a5

e l ' t u

l -1  n i l -es  f=cru  tne  Fo in t ' -  PED I r -4 '

..
a :  B r y c =  C a n y c n  N a i . j - o n a l  P a r k  a t e ' c c n ] P a r a p l e

sound s tud . ro  "  T l - re  park  i  s  t le  ou ie t .es t  a res

F,es i  en  \ t f  I :  .  P ID I I -17  .  In  some areas  '  - , - i ^ re

backgrounC .sor:nd, l -eveis

- t_o  those i  s  a  h i  gh-qua!  j . ' t

y e i  r r = a s u r e d  i n  E P - : - ' s

backqr 'aund no i  se  I  eve l -s

A c :

i t s
A::reninents of  L9i  1. ,  :whi  ch neans , ' , -hai  verv I  i t t le ieser- io-rai i  on.  .o:

- r - . r - -  . j  r F 1 ^ :  n = - l z  ! r : <  q . : \ i i t a  O f  * h g  h i O h e S :
arnb-, en'i. ai: cual i -*tr is al- ' l  OWeo. Tl:e park h= S sOine O:" \-rr€ -r:-: 'srrr-J

vi  sual  rances ix rhe l jn- : - t .eg States.  f -y-pical- ly,  Dcin '*s as d ' :  stanz

150 .< j - lometers  (  g - l  n i ies  )  a re  v is ib l -e .  FED r r -3  '  Yov i  rnpa Pc in t

r,he ScuLhern F::rphitheater, , loca.led in t ' tre southern pcr:' ion of the

p a r k , l o f f e r  v i s t a s  i n c ] . u o a n g  s u c h  f e a t u r e s  a s  t h e  K a i p a r o w i - ' s  F I ' a t e a u '

! {av:a jo : rYounta- n,  the Kaibab P}ateau, the Cora1 Prnk SanCunes '  the

. ' :
Ka : :ab  CanVon sys t ,e r i r  and ' ' he  Grand Sta i i case i '  ALso,  abou ' t  2 ;  OOO aeres

oi  . i ' "  At tcn leasehcLd are v i  s i -b l ,e f :om Ycvi inca Poi : : t .  extending 5 ts

-  I O -



a r e  c e l c w  t h e  i e v e l  0 f  d e t e c : ' i  o n  o r  c D r ' 5 e n - u  s o u n i  r e c o r i i n g  i  n s * * - r u -

i n e n r . s .  P E D  I f  - i 8  -

B r y c e  C a n y o n  i s  f a m c u s  i c r  i r s  e x c e p t i o n a l  e r o s  i  c a a l  f e =  t u r e s  '

I t s  b e 6 r c c k  i s  c h a r a c t e r i z e c t  b y  a  c c n a ' l  e x  s r r s t  e : r l  e  f  n ' n a s t e = "  j o i n t s

- : i L i 1 i ! - ,  q ' . ^ - ^  - r . z - V  
' l > . y e r < -  

T t i ' \:nn  d ' ' !  r ip rence< t : :  e rod i  b i l i - . y  a rnon-q  fOCk la izers  '  T t lese  nave fe -

su i te i  in  the  fc r :na i i  cn  o f  
"ne  

f  an tas- , - i  c  t '131  ' i  q  an i  p :nnac l -es  (  a lsc

c a I I e d  
, , h o o c o o s " )  f o r  w n j . c h : h e  p - r k  i s  r e k n o w n e i "  P c D  l i - r O '

T ine  mcsr  ccnunon rs : - I i l - i fe  spec les  j -n  the  pe : i  t : cn  a iea  are  mule

deer,  Cot*. .ontai l  rabbi t ,  racurning icve ,  b l -ue grouse '  cougar '  v ; i '  Id '  tu=-

k e y ,  b a n C - t a i l - e i  p i  o e c n ,  b e a v e r ,  p r o n g h c r n  a n i e l  o p e  a n d  s a g e  g r o u s e  '

!, r:= ri ai tt rf otner large ani smaL 
' ' ! 

mar.:r,al s i :rhabi-*- tne area ' PED iI - -1
. l : ,  V a -  j - g s Y  e

The uta-n pra: . r ie dcg r  whj-ch is prct .€c--ed unie:  tne Errd.angerec speci  es

i c t  C t  : - g Z :  ,  L 6  U . S . C . ' $ 1 3 6 1 _ ,  i n h e b l i s " a  s n a l I  a r e a  i n  - - h e  n o r t h \ t e s t e r

ccrner  o f  * . -he  pe l i  t i  cn  a rea .  BaL i  and goJ-den eaEles ,  p rc tec ted  undes

ine  Ea ' i  d  Eag!=  prc tec t ron .  Ac-*  ,  \6  u .  S .  C .  $5  9e  ,  a lsc  r r .=y  be  fcun i  ' l n

the  pe : i  t : cn  a : ,ea  .  cer ta i  n  n r -s ra ic ry  
' c i  

rd  s i rec ies ,  p ro- -ec tec  under

5  U . 5 . c .  $ 7 0 3 ,  i n n a . 3 i . .  - . h e  f c r e s . L s
t j re lcgratcry Bir i  Treety Ac**,  16 U; 5 '  C. $ /  U- j  ,  : l -nnaD]

w i r n l n  t h e  p e t i t i o n  a r e 3 .  P I D  f I - 1 6 '

The .  southe'rn ano, nor ' -he:n port ' i  oas cf  the pet i t icn area have bee:

s u r v e v e c  : f c r  w r r c r  r f  e  v a l u e s .  f h e  s o u t h = r n  p c r = i o R  a s  c h a r a c t e = i  z e d '

.  . .  9  - a

' ! - : v  h ' i  c n - o r i o r " i t . v  a n i ,  i n  - ' l l e  D i x i e  l g a t r o n a l  F o r ' e s t '  c = i : ! c a I  w r l i ' i i f e
! J  ; . - v ^ -  r -  

-  
-  

- - .

t l -Y  subsLan: ia f  'o i  f  i  n i t 'e ' i
va lues . .  The no i ' - 'hern  Pcr : :cn  exh j -b r ts  

'  
mos

rst id l i f  e val-ues "  in ad( l j - r ion,  d.eer 's ' t l i i lner and'  k ' : -n?er =anges are l -o-

cared: wi tn io in= peLi t ion area. I r - t r i l -e deer } :erds **end tc Inove f  rom

L

surnrner to w{ nt  er  rang e along creek bottorns ,  -uhrcugh :he Pet i :  i  en area '

: c c  r n i r r r = a i  r S "  ? I D  T i - 1 5 "
* - h e P e E 1 - 1 a o 3 a r e a c c n t . a i n s n o n a S 5 r n i g r a : i o n c c r r : d c . - "
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T ' n e  E e - ;  ; 1 o r , <  \ i l r g r n  R i ' r = r  ! : a =  l - i - n i : e c  f ! s h e r v  v a l - u e s ,  b r : t  L s

c . L a s s ! f i e i  a S  S P o r t f ! ' h  \ r a E e r S .  T h i s : i v e r  f l o w s  i ; : * - o  t h e  V r = g i n

; i . i v e r ,  w h i c i r  ! s  o i  c r i c i c a L  v a : u e  i c  L h e  w o c c € i n  n i n n o w r  a  f e ' d e r a ] " '

l i s t e d  e n o a n g e r e d  s p e c i e s .  T i r e  V i . r g i n  R - i v e r  r o u n d t a i l  c h u b  '  w i r i c h

b e i n g  c o n s i c e r e d  f o r  l - ! s c i n g  a s  a n  e n d a n g e r e d  s P e c l e s '  a n d  t n e  V r r g

i i : v e r  s p = " n e d a c e ,  w i r i c i :  i h e  U t a h  D e p a r t - i l e n c  o f  H i i c l - i f  e  R e s o u r : e s

c o n s 1 r : e r s  a  d e c l i n i n g  s p e c i e s ,  a l s o  a r e  p r e s e n t  i n  t h e  v r r E i n

:

! . i v e r ,  P : D  1 L - i . 6 .

inncac t ' s  on  B=; rce  Canyon i ' {a t iona" l -  P . '

a n d  L h e  D i x i e  N a t i c n a f  F o r e s ;  a r e  b a s e d  u p o n  c o n s  i d e r a i i o n  a 1 i  t i : e

i u . l l '  a d n i n : - s t r a t i v e  r e c c r i  o f  t h i s  p r o c e e d i n g .  T i : i s  r e c c r d  i - n c f  ' " l i e

thg  PFPr  ?s  we l l  as  i , . i -o r rna - t ion  Pro -v ie -a  b1z :  the  pe t i t i one ls r  !n t ' e r -

v e n o r s ,  F e o e r a l -  a g e n c i e s ,  t h e  s ; a t =  o f  i i - , - a h ,  l o c a l  a g e n c i e s ,  i n o u s "

a n d  m e r n b e r s  c f  t h e  p u b l i c  i n  t i : e  f o r n  o f .  p e t i t i o n ' s ,  m a t a r i a i s  s u D -

n i i t e c  f c r  t h e  r e c o r d ,  t e s t i m c n y  a t  t h e  c u l , l -  j ' e  h e a r i n g s ;  a n d  a l - l -

wr i t ten  ccnrmen is  rece ived  up  to  t r re  c rose  o f  the  ccn*en t  pe r iod  o i l

n r - : n h e r  ? O .  
' 1  

9 6 0 .v v v v v e -  e " ,

: 
'1" 

" Ai r Qu,al i tv

-  ^ ^ . r - i i - i , - . . a r q r  r 1 ' l e c : t - i o n  t n a t  f
T h e  r e g c r o  o o e s  n o t r  . S u P P o r - r -  P e t i t i o n e r s '  a t L e g a t i o n  t n a t  p a r t :

, u l a i e  c o n c e n t r a t i o n s  i n  t h e  p a r K ' 8  s  a i r  
' v l o u l - o  

i n c r e a s e  b y  a s  ' m u e h  a I

3
2 9  u g , / m  .  p e t .  E x .  4 ,  1 1 6 -  T h e  r e c o r d  o n  a i , r  q u a l - i i 1 r  i m p a c t s  c o n s -

p r l ' m a r i L y  o f  t h r e e  s t u d l e s .  A n = i y s e s  o f  t h e  p r o b a b l e  a  j " r  q u a l  i  i v

p a c s s  o f  n i n i n g  t h e  p e i - i t i o n  a r e a  w e r e  P r e p a r e i  b v  E p A  R e g i o n  v i l i

o S M | b : : , n v : . r o n n e n t a . . l R ' e s e a r c n a n i T e c h n o 1 o g y , i n c . ( E P . t ) f o r . U i T

ine  s ie r ra  c lub  Lega i  ne  f  ense  Fund .  The  f l pA  and  EF-T  s tud ies  " ' " /e re

, : -  F : n r i r n g s
E .  &  4 r r v - . . -

T
F 1 y  f  i n d  i n g  s  t h a t  r e l - a t e  t o

\,

-  L 2 -



base i  on  : n fo ; ; na - ' ' i  o ; :  suPPJ -

f r r -  r n ' ' i  n i n s  i : s  l - e a s e n o l c .
L V t

E P - \  C l a s s  I  a n i  C l a s s

;
E ;  ons vJete u t i l  i  ze i  i  n  ' . -he

o!  
"n"=u 

s - .ud !es  '  In  leEDc 'nse

!  eC  by '  U i I  conce rn i  ng  i t s  p ropcsec  i n€ * - i l odS

I I

P q D

D q n

--O

i  ncremencs for fugi t ive d 'ust  er : r i  s -

e  dev ice  fc r  cc tnpar j -ng  
- - -ne  resu iLs

- u : : €  i n v a l i d a r : o n  o f '  I P A ' s  P r i c r

fug iL -  ve  dus t  FSD =egu l  a t ions  in  e : -aqanra  -aoyer  CornParY l - : j9  ,

6 0 2  F . 2 i  i 0 5 8  ( D . C .  C i r '  L 9 1 9 )  '  . E P A  n a s  e x e m p i e c

o D e r a r i o n s a s s o l r : c e s o f f u g r : i v e c r : s ? e l n a s s a o n s

F . R .  5 2 6 i 5  ( A u g u s - -  
- J ,  

! 9 9 ' O ) AcccrdJ-ng lY ,  
' . j te  ?

CLass  I  and,  C lass  I i  a reas  were  u- - i  l - - : -zeC en i .y  as

have no t  been used '  to  decer : r r ine  v rne :her  sur face

peri-,=i-ea erea Ini ght r i 3u-|l :n
v i c l - a t i o n s  o f  t h e =

s t  anda:d . '  .

T h e E F A s i u d ' y ( i j . s c u s s e d a t ' ? E D - : ] f , . | _ 2 t c r a T - 4 ) y l e l c e d . p r e i i c -

- ,_ ions for t  gg4 ,  the f /ear of .  , ' ,a-x inrrn mini .ng act ivr ty,  a:r i  2oL1 when

=n,-ning ,*rou- l -d De cioses*.  to ihe park '  1rhe EPA s**uiy nredicted that

'  
rns i  n 

"he 
Park

annua ' l  to ta l  Su  spe: ldec  pd i ' - i cu la t  e  (  fSe  )  concent ra t '  1 - (

r  
a 1  P S D  i  n e r e r n e n t '  P E D  f : g -

woul, l '  noi  exceed 5 u9/rn ,  t ] re Clas s r  annu- l -  =: | tE: f ,  b .

u r e 5 . . I ' i I E 1 - 2 a n c I r i t s I - 3 a t P E D I ] i - 4 a a n d . T I I _ 4 b . T h e s i ' u d 1 l d } ' e

shors tha*,  Z4- i rour part i  curate ccncenrrat  ions rnigh: exceei  
-en'e 24-hour

S l l C ) W  L j . J C  s

c ]  ass  r  PSD s t  =  ndar i  on  I  oT  2  ia lzs  Pe= year  in  ;ne  sour* i l33s t  cor : - :e r

4 .
c f  i . n e  P a r k :  

" 3 D  
I I I - 3  t o  I : I -

_  
o - 6 , 4 r - <

' he  ER. . ' '  s= .u iy  (d rscussed.  a t  pED r i r -4  to  r r i  -5  ;  sse  a l -so  PED u- - -n

i r i€ r r -_s  a :  3go-393,  (cer ,unents  o f  u r i  )  )  u t i i i zed  rhe  sarne  en iss ion '  T - - ' -es  '

p a r ; i c I  e  s a s e  d i  s t : i b u - . i o n s ,  c c n t : c l  e f ' f i c i  e n c i  e s  a n C  n e t e o r o l o g : c a l -

-  a i f f u s i - o n
i a L a u s e c i n t h e E P A s : u i y , . p u z e n r p ] . c y e d a c i f f e r e n * . -

sur face  cca l  nun i rg

ic r  FSD PErPoses  '

SD incrernent  s  fc r

: e i e r e n c e s ;  
- * n e Y

cca} nr:-ning !n t-tte

e  inc=er , ren ta l

,r (,
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i ; l o i e L i n g  a p p r o a c h .  T ' h e  p a r r i c u l - a t . e  c c n c e n t r a t .  o n s  i e s u l i i n g  f : o n  t h e

ERT scucy  were  be l  c lw  bo th  the  annua i  ano 24-hour  C lass  I  inc renents .

PFD Tab l  e  I I t s  I - -?  a t  FED I i f  -6  a  '

_ 
The stucv ccr:duct.- - i  by : i . ie Sierra elub used i i . f  feren*- t r 'cdei '  ing

j

assL: i " .p - . . i  cns  than were  usec  i  n  the  EPA ana EFJI  s tud :es '  PrD r r ' r -5  '  T t

s  ie : - ra  c lub  conc lud .eC tn=  i  - , -he  24-hour  c las  s  r  inc rements  wou ' l  d  be  ex"

cee,Se i  
' . , y  in in i  ng  near  the  park .  PED Tab l  e  f  I IR I  -4  a - ;  FED f  ; i -5a  "  Hcr

e, . /er ,  Lhe slerra Cr ub nrcdet in9 (  I  )  d j - i  not  consi  der rai-ni : :g operai icns

o c n e r  t h a n  d . r a g l j - n e  o o e r a c  j  o n s  ,  ( 2 )  a s s u m e d  a  n r i n i  n g  r a t e  t h r e e  L i  m e s

* 1 . . , : i -  n J = n n e d  b V  U i I  i n  t n e  e a s E e r n  p a r t  s f  t i r e  A ] t c n  l e a s e n o l d '  ( 3 )  a '
u i l G  I  H - b o a r . *

su:nei  tha-t  mi ni  ng wouJd occur wi th in 5 kn of  rh,e -oark a '1 - 'hougn 7 kn 1:

a  ncre  =ea l is t i c  d , i -s tance;  and.  (4 )  .used a  dracr ' r  ine  emi  ss lon  ra -ue  t ia i

: s  h igner  thFn the  ra te  usec  by  EFA.  cc r=ec t i  ons  f .c r  these fac :o rs

wou. i  d tend co recuce ine 24- i ror := conce-zrat ions :o ne= r  -*he clas s f

i  nc: 'a:nent I  evel-  .  PED =l :7-5 .
- a a v -

Fasec on these s:ud. ies and. the PED, I  f ina zhe--  (  1]  the annual

averaEe TSP concen+ura t ions  in  the  park  wou ld  no ;  eXcee i  the  C lass  I

annua l  :  ?SD increr ren ts  an i  
' (2J  t l re  Z4-hour  C las  s  I  PSD i 'nc rernents

. :
wouf o be ex ce ecred in t re park only rarely and onty in one area "  I

!  - - -  1  1  n t ra t ions  do  no i -
f j -nc  tha t  these smal l  i  nc :eases  in  par t ' i cu l  a**e  ' co : l ce l

i - n  t n e m s e l v e s  c o n s t  i  t u t e  a  b a s i s  f o r  a n  u n s u i t a b i i  i - - y  d e r e r n i n a t i  o n  "

2 .  V r s r b i l - r t Y

1 ,he  pe t i t i cn  a , I ieges  :ha t  ancreased amb ' i  en ' . -  D= ' t '+ - i cu la - -e  coneEn-

- - r ts r ions  caused by  s .L r r f  ace  cca l  n r i  n ing  opeta t ' i  oc 's  ! : :  tne  Pet  I  i i -on  are

wo, - l ]  d  ' inpa i r  v ' i s  i  b i  
' l  i  * 'Y  in  -J re  park  anC :educe v isua l  r=  nges  f=en

'  ( r  + h e ; - e c c l : l d  d e n o n s t s a t e s
vae-wpo i r ts  in  - -he  PatK.  i -S  eXp i -a i  neC be l -Cw;  L r re  +  =*

:  - 1 4 -o \-.2



t ha i  m i  n :  ng  i  n  - - he  : e r  i  t i on  a rea  wcu i c  l eac  EO i i npa i r ' ' i r en t  o f

i ; - r r  - , = r * i r : u l  a r i y  w i t h  f e s p e c t  t o  v l e w s  f ; e m  t ' h e  p a r : <  i n  ? h e
I  i - y  t  

J q !  u + L

of act l -ve r .ani  ng opera t  i  ons near Lhe park '

Three  v {  s  ib i i r t y  s tu i  i  es  were  ccnouceed w i th  resPect  - r -o  
Pot  en l ra l

* i r . i "g  o f  t -he  le r i t . i cn  a rea  -  Each o f  inese s?ud ies  focused '  on  inpae is

r .o  * -he  south-  f  ac inE scen ic  ove : loo i :s  c f  the  park  '  €sPec i  a  l iY  Yov inpa

point  .  yo--s i .apa pclr t .  is  - ,he ieseiopei  sceni  c over l ,ook f rcm wi: icn nin-

ing  acg iv i t ies  wou lc '  c r inar i ]  y  be  v is r .n ie "  The s tuay  ccn iuc te i  by  sy :

t e r c s  A p p l r c a t , i o n s ,  i a c  .  (  S e f  )  f o r  E P A  ( a  j  s c l l s s e d  a L  F E D  I I i - 6  . c  i i l - ;

in i icarei  a st  rong pos s io iu- ty cf  .aerce-ot  r l le ,  1ocal i  zec inpair i r€rr*r-  Oi

t_he v iew f rcm yov j -mpa porn t  caused pr : -nar ! r .y  by  dus t  p lunres  resu l  t ing

f rcsir nini nq act. j virl. 's. . Because of tne tr-an.s-+^ep.E l.atg-r--e- of th? dust

photo . r r - i1 ' r " t  c f  Lhe po ten t ' ia l  v isua l  imoact '  o f

n i : : ing  oa  the  v iew f rom Ycv inpa Po in t  iha l  were  enc icsec  in  the  PED

.ln nnf :^onrr ; r i r r r -o ihc Vi  sual  ef f  ec-.s cf  dust  p lUfaes '  FEE CCrnrnent 's at
' J ( J  : I " - , t  ( -  *  = i / ' +  vuuu  *  s r -

L2L (cs l l  resp .c lse  tc  cc l l tments  o f  Env i ronrnen?a ' ' l '  De f  ense funo) '  The

sA: study showec --h3t '  p iurnes v:ouro be Perc=pt ihte as v i l i t ish-gray'

c lou6s  or  ra rge  r ,ayers  - .ha t  r^ rourd  be  v is ib r -e  aga ins t  the  darker  t ree-

cevered ,background, of  :  the v ier . r  f rom ycvrrapa Foint  -  TTre .  rarSest ane

incs l  v is ib l  e  p runes  wou id  occur  in r requent r l r  and r :sua l l y  '  du= ing  - -he

earLy  norn ing ,  bu :  pJ-umes wou ld  be  v i -s rb le  near  n j 'n j -ng  oPera** ions

t , ro- snircs cf  ihe oay I  !gh-,-  hours .  sAI conciuded that ' tne p1unres

i 1 e d i r e c t ] . c n o f t n e P l u m e s ' ? E D'^ rou !d  reCuce v i  - 'ua l  sances  in  t l

- 1  a t  P ; D  : i : - 6 b '  T h e  f  i g h l  a n d
I f r = 6  t o  I r I - 7  a n d  F : g u r e  I I i t s z - L  a t '  F e t  *

:  L i -  g. . i  + i  -n r :1-a= r^. r - r l r ' l  d  c:3nt f  ibUte
f rOde i -  a :p  Wj -nC.S  CharaC-*e : . i  S t !C  Of  .  t he  pe* . * i  * * i on  a f  e=  \n r ' r r " i : ' - r ' :  u . J ' r s -  '

t o f r e q u e n ! r e i u c t . i o n s c f v i s u a ] . r a n E e . P E D i T . I . 7 .
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i i r e c r i o r "



I

-  s A r  p r s o i c t e c  l n s  i  g n i f  i c a n t  i n c r e a s e s  i n  = e g i e n a l '  h a z e  a s  o p p o s e c

t o  r o c a l i z e i  p l u m e s .  ? E D  r r i - l  .  T h i  s  p r e i i c t i  o n  \ i , " a s  c o r r o b c r a ' t  e i  b v

tne  ERT,  s tu iy  per fc rne i .  €or  L l f  r  ,  wh ich  ccnc l  u ieo  tna t  '  u lder  wors t

. o n z l h a z e w o u . l d n o c i c e a b J ' y r - e d u c e l . i s u a l r a a q e s
c a s g  c c n d : t f  o n s ,  f  € 9 l - o D z  I  n e z e  w c ) i l : r J  t r \ r  u ' : - g  ! E v - r

i  11 t -ne direct :on 6f  mined areF s only i  percent sf  i :he t ime '  PED I I l *

7  .  T i : i  s  conc l -us  j -on  is  cons j -scent '  w l t 'h  t 'he  SAT prec ic : i cn  o f  '7 i  5941

re iucr i  bns  . ,  n  :he  d , i  rec : ion  . , f .  p ' !  umes becar :se  che sAT s**udy*  focusec  o :

+ * h e v i - s u a t ! : n p a c l 6 f p l u r n e s , w n i L e L h e E ^ R T s " u d l r \ ^ ; a s c o n c e r n e C w i t ' h i '

E i  ona l  v ' i  s i : i r  i tY .  PED Cor isnencs  a t  356-359 (  comn ' 'en t ' s  o f  S ie r ra  C l 'ub

.anr i  F r1 'an .s  o f  the  Ea; th )  a : rc  394-395 (  cc rnnen ls  o f  UI i  )  '
g l  j g

A s i e r r a C ] - u c . s t ' u i y € * . 1 - e " 1 U E . - - e d ' i h e v i s . i b ! J - i c 1 ' i . : n p a c t o f a s i n g l e

d r a g r : n e .  T J s i n g  t w o  d . i f  f  e r e n c  a s s u n e i  D e r - , - i  c i e  s i z .  i . i  s * r F i b u ' e i c n s ,

the studv precrc-rei .  I ' i  s 'oa' l  range reiuct ' ic : rs f rora i j :e d=agl i  ne oPeie-

- - i o R .  p E D  I i I - 7 .  E o w e v e r ,  ; h e  a c c u = > c J -  o f '  t n e  p a r t ' i c l - e  s i z e  C i s - - = i -

bu-- i -cn 
'wtr ien formed *-he basis f ' . , r  l i :e larger v i  sual  =ange reCuct i 'cn

! ;aS ;roe adequaz eLy i .emon S+wTvt 'e i  '  Insuf i ic i  ent '  inf  or :natacn was Pro-

vr ied ro ce. f  i rm that ine iownwi-ni ,  mcni t .crs u=ed in nire seParat e sE' ! f  i l

whlcs der. , i  ved --J- le d i  s- . r ibut ion \ , fere Fl  aced 
'so as i ,o {"cord tepr esent;

- - i  ve  p - r - - i c re  s ize  c . j -s i= i ru t ions  c r  tha t  the  d is t r ibuLren ' r ^ ras  repre-
. .

sen t .a i i ve  o f  eyp icar  en is  s ions  ' f=on a  o :aE l - ine  '  PED I f  I *7  
"  

s9e  ?5D

'  '1  -  n?  q  i  > r : - i  C ' r  ub  and Fr ien is
ccrrnen:s a*,  357 -35 B ani  35 l -  -362 (  cOnUnen--S rJ:  ' r i=:  ' i '  a

r . F i h e E a r e n ) a n c L 5 1 - l - 5 t s { c c r n m e n : s o f ' E R ' T ' ) ' T } r e ' S i e r r a C I u p s ' - u i 1 r

. i i  shcrv  tna t  d . r :s t  p1urees  c rear -ed  by  a  c . raE i  i  ne  wou id  'be  

.oense 

enoua '

so that v l  ewe=-s f  ron the cark wouid see oP.aque 
'p lumes near t rne piume

eo i  nr .  of  orrgin ,  =.nu s o 'os cur ing - ;he v:ew beyonc t ie plurnes "  PqD

6: - ;
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B a s e c  u D c n  a n e s e  t h r e e  S - . u d  i e i  ,  r  f i n i  c h a t  t n e  p a r k  '  s  v i s : b i L i i '

wcu ic  be  in ; ra  j  red  b ! .  sur f  ace  ccar  mi : :  i  nE cpe 'a t  ions  in  the  oe t  i  - ' i -on

area.  scne reducr ion  i  n  v isua l  range i :om the  sark  t ' c  + -he  south  is

l i k e i y .  p l u m e s  r e s u l  L r n g  f  r o n r  s u = i a c e  c c a l  r n i  n i n g  w o u l d  r e o u c e  v i - s u a

r3nq e  in  ?he c  i  r  ec : ion  s  o f  * . -he  dus t  p i  unes  c=eat  ed  by  mi '  n ing  '  T t re re-

f  o re ,  r  have conc iude i  tha t  sur f  ace  coar  rn in ing  opera t ic : :s  whose p iu : i

w c u l c  b e  v i s i - c . r e  i : o m  t h e  o u . t * ,  e s p e c i a r - i y  f r c m  m i n i n g  o p e r a t i o n s  e a s

and sou- "n  o f  the .  pars ,  wou lc  have severe  i -npacr -s  on  ' i s ib i t  r tY  f rom i

park "

3 .

, .he  record  oencas i ra les  iha t  su :  f  ace  ccar  n in ing  cDera+* :ons  i -

the po5-uiocs cf  the pe-* i t io:r  area ,ae=r-es.E 3rvce can-von Na"L' i  onal  ?ar-k

woul d aiversei i r  i r - i i i iac:  t re s ignj  i icaa: r / i  5113] sescurces s€ i :he Park ;

- - - : ^ j - - - ' r - ' : . '  t 7 i - i ' n i 1 i 1 - v  r = f e r s  = = i - - Y  a n d  v i - = u a l
w e r r  a s  a l s  v i ' i b i l - i t y '  V i s i c i l : t y  r e f e r s  i c  t i r e  c l ;

rangie qf  the v iews i : r  ani  i=onr :he parx,  w-ner=as rr isuar-  resources a:{

the  scen ic  cb  j  ec ts  ,  such as  :he  Grand,  s ta  i  rcF  se ,  Ka ipa ' rowi ;s  P ]  a teau

Navajo l . {cuntaj-n,  anc the rer-ai iveiy qnspoir-ed scsner}z v i*rbr 'e in a-rrd

:

a rcuas  t i re  park .  A ivesse lnpac :s  cn  v ls  i  b rL r ty  inc r -ude reouc t i  ons  i :

c la r r ty  an i  v j  sua ' l  range;  a iverse  in : raCt 's  cn  v isua l  resources  :3c  I  uc '

w i  s  i s l - - *  uncharac ter i -sc . i c  ac t i v i " i  es  tha- '  a re  v is  i  b1e  f  :o rn  the  park

a n d  o b s r r u c t . i o n  c f '  s c e n i c  o b j e c : s '

1 O  e > <

1 '  ne recoro shows that  s 'L l r  fe ic= cca l  min ing o: )era* ' icns : -n  t l ' '  vuJ

, '
e 'n  pasr  o f  the  A1* -or :  ieaseha ld  ,  due souLr  o f  the  park  '  wou l  d  :esu i "c

i  r  approxi inatel  y 25 !-e.=. ts .of .  v.  sUal i : : - ' Iusion ui?on t ] :e v lsual-  resou'

v  E  I  >  c t -  i  :  a t - iOn Of  "ne  ar l r  m in i  ng  ecUipmen|  wOul i
o f  - -he  park  -  B  i  as t ing  an i  cPer -

generare  dus-_  prumes !n  tb j -s  a . rea  - -ha t  weu ld  be  v is  rb l  e  f rom Ycv : rnpa

- l - 7 -



Poi -n t .  and o ' , -he :  . ' sou lh - f  ac : . i lg  r :a rk  cver looks  "  PED IT i  -11  '  Dur ing

* j  - . i  -n  i  n  the  eas ie rn  par :  o t '  the  A1* . - ,31  Ie=seho ld ,  v is j -b5- I i t ' y  i l cm
: t l - : a l l r y  i - - . 1  . -  - -  -  - :  

t

ycvlmpa Foint  cculo 
-oe 

reduced so tha' .  I rcr : iDns of  the la l i 'scape frcm

f  i ve  tc  . f i  r :een n i .L  es  f  rom Ycv i  npa Pc in t .  ccu ld  be  obscured Ey  F ]  u rne

b l rgn t  (v i  s  i  bL  e '  e in is  s  ions  t raceap l  e  to  t - i re  source  o f  t -ne  p lume )  '  PED

i r r -  IL  to  r rT  - i2  ;  s  ee  a l -so  v i  s  i  b : - ' l  i t y  f i r - 'd l : :E  above '

Much o f  t i re  easrern  por : ion  o f  the  } ' f ton  leasehc l  i .  i  s  v : -s  i  b le

f  rorn yov-npa po!; : i .  g-  .Fi .gure Ll ts3- l -  at  FED I I -4a .  ia aod' j - t ion '

o1ner  v1sLa po in ts  an  - -he  park  over . 'ook  po ten i i  a l  
' l  

y  sur face  ra ine-

ab le  a reas  ou ts i ie  l i re  A l -?o i :  leaseho io  e .s t  a :nd  south  o f  the  park  '

pED i f  T - l -?  ,  Su ; f  ace  cca l  m 'n i  ng  ac t iv i ' - ies_  ix  any  6 f  ' i rese  areas  r  p6 ' r '

t  jcuiar l -y cragJ-:rre cEle5at icn-s |  ! {ou}d be vis:-ble !?-  Pa5r: ,  v i1: ' to{ :  o=anE

these overLo.cks  un t . i  1  min i  ng  ac t iv r t i  es  i ; r  each area  are  te rn i .na ted '  '

pED r r r -9  and r . r r -12 .  Moreover ,  fo r  so ine  )ze=rs  fo ' l  1or * ' ing  ccn$enceRrent '

o f  rec ianat ion  ccera- .  j -ons ,  v lewers  pou l -d  be  ab l  e .  :o  iE : ' ceave c : i re r -

ences in.  lancscape color - t r1 t .ext .u:e and see t" l iac these ar 'ea's hai  t reen

a l t  e red  , .  a l  though,  th is  e f f  ec t  wcu ld  . iessen o . re r  t i r i re  as  t re .  rec la lme i

e r e a s  b e c c r n a  f u l l y '  r e v e g e i a t e d .  P E D  I I T - ] " 2  t o  i I I - I 3 .  T h u s ,  I  € i n C

-ha ihe=e wrl- l -  be adverse vl-sual  i - . i rpact .s on the - . i=t*  *U i ts esthet ' ic

v a l - u e s  i f  p o r l r o n s  o f  t h e  p e ' - i t i c n  a r e a .  3 S  d e s c r i  b e o  . i n  
P a r a g r a P n  t

Of nj /  decl  s ion |  
.  

are eve: ;n ined ani  tha;  sur iace :  ccal  r rc-nj-ng oP€

wouL4 advers  e l - i ,  a f  fec t  .  those areas  because they  are  ' f :agr le  Lands  .  3s

4 "  N a + - i o n a l  ? a r k  S e r v i c e s  \ t r j ; r * - o r  S u r Y e Y "

The Nat i -cnaL ?ark  Serv ice  (  l ipS )  cnnducted  a  survey  a t  ts ryce

Canyon Nat iona l -  Parx  f rcm : r , id - . f ' r : re  so  
.  
m i i -Sep l .e r tber ,  l98O '  l :ne '  surve) '

- 1 8 -



wa€ oes igne i  ?o  de ie rn ine  :  (  I  )  why  v is i i ' c ' rs  gc  t 'o  B=yce Canyon

I . . ' a t  l  c n a r  F  a r k  ;  { 2 )  w h a - '  v i s  i t c r s  p e r c e l v e  a s  t : e  i : - a p c r t a n t  v a l u e s  o f

the  park ;  and (3  )  how v is i - -c r  en  jo1-ment '  o f  t ' he  va l  ues  r 'u -gh t  b€

af  €ec :e i  by  sur  f  ace  coar -  n  j -n lng  opera t  i  ons  near  the  park  "  The meLhoc-

oJ_cgy and resurts os,  t r re vrs i tcr  survev are oesc: ' i  bei  j "n the PED at '

I I f  -A  ce  f  :1 -11  ,  V-2  t 'h rougn v -2O '  and j -n  ;he  NPS repor t  o f  Septer tbe= '

I  qRO ent i : l -eo  F .es : :1  t  s  c f  - -he  IPS=VisL i ,c r  Sur t ' -ey  Coqg 'uc teq-
L J V V

Canvon Na* . ioaa l  p - rX  -  S"* tu t  198,0 '

The survev received. heavy cri t j- ci sin d.uring the cclTunent Derl-oo '

m o s t l l z  f r c m  U I i .  I n  p a r z l c u l a r ,  K ' L '  B e r = y '  a  s o c i a l  P s y c i r o J - o g i s l '

n i res  by  u i r  io  * ia . i  yze  the  survey  ,  p resent .ed ,  ex-u=r ls  i ve  ccrmen is  '

ITFS resDon i ,eC - ' c  i rese  c r i t i c :sms '  The s -pegr f rc  g l r t i c ls rns  and re -

spcnses  ap==a i  in  t re  pED co f i rnen- , -s  a t  4c '5  ,  rsz -47o ,  57  3-580 (  ccnments

s i  u r r  i n c l u c - :  n g  K . L .  B e r r y .  a n d  ? r a r k  K .  v a n c e ) ;  3 8 - 3 9  ( c o r ' r i n e n t ' s  o f

$ps )  ;  55-55 (  cornmenis of  c l ie s iete of  uzah )  ;  ani  79-30 (  ccr ' ;nen-*s of

Gar f  i  ' l d  CountY Ccnn iss" i  on  )  '

Tnese c r i t i cs  o id  no t  d ispu te ,  however '  tha i  i ru ; :d re is  o f  :hous-

'  
e s  o v e r l o c n r n g

a n d ' s o f p e o p ] . e d o v j - s i t Y o v j - n p a ? c i n t a a d . c t } : e r P o ] - n .
d i  sDu*-€

poteni j -a) . fy rnineabf e areas in t 'n. .e pei ic:-on area '  Nor diCI *&ey ----

i n a t . v i e w s c f s u r f a c e c o a l m i ; r i n g o p e r a t i o n s i n t h e e a s t e r l r A l t ' c n :

wou io  nave acverse  impac* -s  on  i r ran l r  v is i io rs '  I  nave - -=Eatec

n o t  r e i i e i  o n  1 :
: h e N ? S 5 u r ' v - e } ' a s a S c u r C e o f b r o a d . l - r e D d s b u t h a l - e n o i 5 e . . L ] e u

€nr -  sDec i f  i c  numbers .  PED Cor* - 'nencs  a :  405 ( response o f  IWS tc l  ccm-
:! v r :  J E , e ! - - €

i a e n t s  o f  U I I )  '  T h e s e  t s e n a '  r c e n t ' l f  i e c r  b y  t h e  s u r v e v  a r e  a s  f o l l o w s :

p a r k  v i s : : o r s  v a l u e  c ' j  e = n  (  j : e E n  )  a i s ,  S C e n - i c  v i e v r s  '  = o c k  f o n ' ' r a t ' - ' c n s

a n C  s o l i ' - u d e . ;  a n d  o e g r a d a c i  o n  o f  t h e s e  v a ' L u e s  w o u l c  d e c : " e a s e  t h e r ;

- i > -



en jo -vment  c f  . , , i s ! ts  to  * . . - ] re  par 'k  and :educe the i  r  t i  rne  scent  !n  the

par )< ,  Thus ,  the  surve .y .  ccn  f  i  rns  my*  f  i  no ing  tha t  su=f  ace  coa l -  m i  : r ' l  nc

o ' e r a t  i : c n s  i n  ; n e  c i e s  i  c r n a t e d  p o r t  i o n s  o f  t n e  A L L c n  l e a s e n c t  C  r ' r o u i d  h a '

an  
_acverse  

inpac :  on  the  expo- r iences  .c f  r r i  s i t , c rs  t 'o  Bryce  Canyon Na- - i  I

a 1 .  ? a r k  a n d . . r e s u L 1  i n  s i g n i i i c a n t  i a - i n a g e  * . - o  t h e  e s t h e t i c  v a ' l u e s  o f  t h t

p a r k  a n d  s u r : c u n d ' ;  n E .  a r e a ,  e s i r e c i a l  l y  t h e  e x r . r > o : " i i  n a l /  s c e ; ' i c  o u a ' l  r t -

5 . '  F r s h  a n c  i ' J r l c l - i f  e  F e s o u r c e s

F e * . i t i o n e r s '  a ' i  l e c a t i  o n  r e E a r C i n q i  i h e  d e s l : u e t i  o n

anc  w i  lo l i  f  e  habr - . .a tS  Dy sur f  a  ce  cca  I  m j -n ;  nE oDera t ions

--i-on ar-ea are Bo-u suppcr--eC b;- the ad.:ni n:s.-'rat i-ve record' '  A nurrbe:

o f  po ten t  ia l  : rnpac :s  \Arere  orssent 'ed  D l '  pe+- i t ' iOneJrs  Or  d rscussed in

t l ie  ?zD,  bue noRe wr l l  resu l i  ! -n ,  l r . re t r ievab l -g  Ses i ruce :on  '  c f  w :  ld l i i

:esousces. Th,ere are cenerar. .v r .wc r . ] rpes cf  J,-r i lpac:s on *- iLdl- i  f  e anc

f  rsn :  rhose.  resu l t  i  n9  d i  rec l l y  f  rcm t 'he  m. i  n i  ng  opera t rons  an i  t "nose

reqi-a T t  i .  no.  f  rcm I 'ec! .amat ion af ier  the nr:ni  ; rg oi lerat lons have --erninaae'

For . r  o ! ;ec t  i rnpac :s  o f  r : r i  n i  ng  were  ident r f ied  by  pEc: - t i  one=s anc

t h e  P E D :

o f  w i  ld l - l f  e  oue ic  .genera i  hunran ac t  i  v i t y

2)  tos  s  c f  hab i ta t ,  and thus  des t - ru" - : l? :  o f  w- i l -d i i  Fe  '  due

t o  t h e  p r e s e n c e  o f ,  m r n i n g  o P e r a : i o n s  ( P E D  I I T - 3 4 ) ;

1  )  .  Deq- r - , : -uc t ion  o f  w i - l -6  1  i  f  e  Cue ic  l css  o f  v raLer  resources
e l

( F e = - .  l T l - 4 ) ;  a n c

4 )  D e s t r u c t i o n  c f  w i l - d l i  f  e  d u e  - - c  t h e  i l s r u p t i o n  o f  n E g r a -

t : - o n  D a t t - e r n s  ( P e c -  q z i ) '

The  pED rn i r ca tes  t ba t . .  r , v i : : l e  r educed  Popu lac ions  * ' i - l - l -

f =p r r  i nc rease i  numan  ac : f v l - : y  i - ; l  che  a rea  anC  f f em i ne  l oss

- . ^  : F r r e r < =  l O n c - t e r r ,  l n p a c :  i s  a n t j C i p a t e e  '  P E D  I i i : 2 6 '  T h

2 1 J - '

'l Y.\

s i l s l j f e

* h a  r r o { ' i  -

l .  )  Des** rucc ion
(  p E n  i r : * 3 5 )  ;

- o c ' : r ' i  i
- u J g - -

n ?  a = i ' l : :
v !

a  . = n n t r : ' l



o r s * - u r r a n c e  r e s u l - t i n g  i : c n  n i n i ' n g  o P e

-  L e n P o r a r v  b e c a u s e  t h e  a r e a  t . ' 3 u l c  b e  ; T l

w o u l o  o c c u r  c c n c u r r e n t : 1 ' r  '  I b r d  ' ;  s e e

m e r : t  o f  D l s : r i c t  M a n a g e r  '  t s L j " 1  C e c a r  C

! s  t n e r e i o r e  d o u b t i u l -  c n a t '  i n c : - e a s e r i

- 1 , l " "  s u f f i c : e n t  i e s t ' r u c * ' i o n  o i  w i ' l i I
V ; 9 J S

suj -  tan i l -  i  t ! "

T h e e . i i e c t c f s u r i a c e c o a ] . r n ! n i n g o c e r a t ' } o n s o n

i n  t h e  - D e t , ! : i o n  a l ' e a  i s  c i s c u s s e d  ! n  o e t a i l  ! n  s e e c ' o n  v  B  o f  t ! : i s

s t a t " e n e n ; "  D e p l e t i o n  s f  i h e  f l o ' " r : n  t n e  E a s ;  F c r l c  V : r g i n  F ' i ' ; e r  b y

n , \ n n i  ! 1 F r  - - o u n d  w a t e r  f r c n  t n e  l { a v a i o  s a n d s t ' o n e  a g u i f  e r  n i E n t  a d v e r s
r J l - L J r r r - L r r v  : - -

a f  ; e c , ,  e n d a n g e r e d  a n d  o : h e r  s p e c i e s  i n  t h e  v i - r g i n  R . i v e r  (  t h e  r ' r o o d f  i

m i n n o w ,  \ / 1 i r g ! n  p . 1 l / e r  r c * u n i - t a 1 1  c h u b -  a n c  V i r , q l n  R ' i v e r  s p l n e i a c e l "  :

f  i I - 3 5 .  A v a i L a b i e  i a - - =  . i - =  n o c  s u i f  i ' c i e n t ,  h O w e v e r '  k - c  c e t e r r ' t i n e  t

e x L e n * r  s r  i n e  a i v e r s e  . n ; : a c l  c n  w i i d l  r f  e  t l : a t  r n i g h t  r e s u l :  f r o m  P u i ;

. y / a r e r  i r o m  i n e  N a v a  j c  a c u i f  e r .  - D E D  1 r r - 3  6  ;  s e c s i o n  v  3  4  b e l o w '  l

a r e  r , h e r e  s u f i i c i e n t  c a t a .  t c  s u p p c r t  z  f : - n o i n g  o f  u n s u i t a b i i i t i ' b e <

A n v  i r r t u t  F F C P O S a I S  i C  (

s i  a i v e = s e  i m p a c t s  o n  w i . i d l - ! f  e  "  A n y  i u t u r e  s P e c i f  i c

d u c t  s u r f a c e  
" o . t  

n i n i n g  c D e r a t i o n s  i n  l h e  A i t o n  t u " : " : " I d  w ! i : , _ "

v l - e w e d  i n  c c m p l i a n c e  w i - t h  s e c - . j - c n  7  c f  t h e  E n d a n g e r e a  s P e c i e s  A c t '

5 3 6 ) i n o r i e r t o d e t e r n : n e . o o t e n t ' l a l a d v e r s e e i f e c ; s o f ]U . S , e .  5  J - 5 3 6 )  r n  o r c

i n g  e n  i r s h  a n o  w i l C i i f e '  S e e '  
= '  

3 0  C i R  i 1 g " ? O '  7 8 0 ' t :  a n d  E i

i  a r s o  f i n i  r - - h a t  t n e  s u r f a c e  c o a l -  r l i n t n g  o . o e r a i i o n s  w i l " l -  n o t

: r  t ' o  ' v ' r in te r  ra
r r r n + -  - r i . r r = t i o n  p a t t ' e r n s  

" c c  
t h e  m u L e  i e e r  f  r o m  s u i l l l o €

. : -  i l i J  s  l6a  i -Y  L  e

A . l i n o u g h r n a j o r m s v e m e n t s o f d e e r o c c u r w i t n i n t h e P e L r t c n : = : : ' ^ : "

i n t q = a i . i c n  c o r r : i c r s  c 3 n  b e  i i e n t i i i - e d  '  T h e  v : i n . ' e r  r a n g e  s o u l h  c I

r : t i D n s  w o u i t l  b e  l " r n i i e c  a ; - ' d

i n e i  i n  b l ' : c k s  a n C  r e c ! a i n a * - i c n

a l  s o  P i D  C c m n e n t " s  a i  ? !  ( s t a t e

i L v  ,  U t a h ,  D i s t r i c t  o f f i c e  )  '  I

a c i i v l - i y  c r  L o s s  c f  h a b ! t ' a t  r s i - l

i f  e  ! o  s u l - r g c r t  a  i  l n d  I  n E  o i  u n -

i
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A 1 . e o a  l - e a s e h o i c  i s  s u f f i c i e n t l y  r s i i e s p r e a d  ? o  p e r r n i ' :  t h e  c e e r  t c  c i : c :

v e n :  a l i y  n r n i n q  o P e r a i i o n s .  ? i D  I I i - 3 5 ;  s q e  l i t q  
? 3 D  C c m ' i n e n t =  a t  ? L

( ccmmen*-s of  u i i  )  .  Fur*-hermore, the utah Big Ganne F-ange rnVentory in '

c a t , e s t h a t d e e r w h i - c h s u n n e r i n B r y c e C a n y o n u s u a l l y w i n t e r i - n t ; r e

sev ie r  anc  v i rE in  R iver  d ra iaages  ra ther  than sout 'h  c f  t ^ne  coar  f ie ro

P E D  I i ] - 3 5  "

Two po ien t  j -a ] -  w : - ] .o i i fe  inpac ts  a f te r  n ]  n }ng

p e t i t  i o n e r s ;

f -  )  Non-na: lve pJ-ani  speci-  eS i  ntroduceci  in * fht  r 'evegeta-

- ' - i  on e; for t .s wi i l  lnvaie ihe park and ai ter  :he natural
' 

piant coiainuni'Lres with'i n ihe park ( pet ' <f 27 i ; and

2 )  F . e v e g e t a t  i  o n  w i l l  d . e s L r o y  t h ?  d i v e r s e  v e l e t a t i v e
' f i lcsu.i. af' t 'he area ( Pe*- ' 1i30 ) '

N,on-na---i ve Plant species ma:r be .used to revege-tate the ryi-r-r-ed

l- 'F lc ions a ' l  reaiY
areas. -PeD ].]-]. . ?:5 ' i iowever ' the Desariment 

' 5 reclu'l ;

contar:n sr=i  ngen-. .  requi  s€51€!r--s tc en s, . l re shat int , rocucec prant '  spee i  e

oo not.  in 'Lerf  ere wi :n naru=al  s lzst 'erns '  30 C'R 8i5 '  l - I l "  ani  t l  6 '  f  12 '  :

a i . i . j_t ion,  noi l -nat , lwe species l rave been i  ntr .o iuced by au'v in c lose

proxinr iey r .o the park ani  *-heie is no ind:-cat ion 
' rhat  these spec'r  es i

invad ing  the  park  desp i te  the i  r  c lcse  Prox :ml - ty  to  r i '  
.PE '  

i i l *25  *u"

. , a *  M >  r

I i i--26,. -e al-.so PED conments aL 2O-2L ( statement :of ELi"I. l 
?t=,tt i 'c. 

r 'ra:

a g e r  )

The ?ED :-noicat 'e s that '  '  rather ' t ) :an destroying

l a t l v e  d . r v e r s  ! : y ,  r e v e g e t u a t i o n  w i i l  i n c r e a s e  i - '  a n i .

proved forage -  PED TLI-2} to I r f  -3O- '  fne cs?at ion

{. i  <;s, .c ' i  } . . r  . ' }  I  cur!  ent} i r  avai- l  able
prov i  de  a  d j -vers i tY  c f  foo is  no l

the  cur ren t  vege '

prortide ' for im-

o f  ,oPen-sPaces  t {

* *o  the  w i i i l i fe



^ A f f i F r t r t 1
u u l t c l d  q a a -

woocec

t v .

ani

Th  e  c rea t i - o r - l  o f  a  nax imurn  "  e i q -e ' t  (  t he  bo ;de r  be t v . ' een

E 1 9 1 1 - w c c d e o  a r e a s  )  w i l l  p a r t i  c u : - a r l y  b e n e f i t  i h e  s u n -

m e r  r a n g e  o f  t h e  m u l e  d e e r .  t ' l o r e o v e r ,  a  v a r i e t y  c f  p r e d a ' - o r s  w e u ' l  d

a f s c  b e  b e n e : i t e d  b y  t h e  i r c = e 3 s e  i n  o p e n  s D a c e '  P E D  i I I - 3 4  t o

60-51 (ecmrments  o f  : l :e  S t 'a te  o f
I I I * 3 5 ;  s e e  a l -  s o  P E D  C o l m : e n t s  a t

u tah)  "  Thus ,  I  bave ccncLud.eo  tha t .  : ' ec l -d . rn3- , - i  o :1  a f te r  rn in rng  w i l - t

n o t  a c , v e r s e ' i  v  a r f  = c :  w i r o l i f  e  '  '

In suf iur6r: / ,  I  f ; -nd - . - rat  tbe ad-ni  n ' .strat ive reccrd does :1ot sub-

s t a n t  r  a t e  t h e  p e t i t o n e 5 s ,  a l l - e g a t i - o a s  t h a t  w i  l  i l j - i e  i n  t h e  p e c i i i o n

area wi r  l_ be ad,versely in:ract  ec by surfae e ccar.  rn in ing operat ions '

6 " Irncact on l loodoos -

pes r t  i cne rs  a l  l ege  t } - : a t  su r f  ace  cca l  m j -n i  ng  ope ra t r -oas  i r l

DeE= !  t 1  On  a r= i  woU iA  -uh :e= t , en  t : i e  de i f -Ca - -e  e5os  i  Ona l  fO fma t i ens

. I :n lsue v=f t i -Cal  f  ea i .Uf  eS,  k : rOr ,qn aS "hoCd'OOS, "  ' tha* '  a f  e  IOe a**ed

t s ryce  can lzon Na i iona l  Park .  (  Fe i .  { i5 t23  an i  ?6  )  .  in  pa : r t " i cu la r '

n=:-  i  * -  i  oners c l  a:m that "v ibra: ions f :cra blas-t i ; :g Operat ions ccul-d be
U G  u t  r  - V I - *  -  -

= ^ - - - r . i  ^ - o  : t i C n . '
t : ' ansa . , . i t t  eC d i  rec t l  Y  tc  L tese  f  o rna t ions  '  caus ing  che i r  des**3 l rc

(  pet  .  qf  26 )  .  St .u i i  es per fo='ed: to de: errnine Lhe 'val id i ty of  th es e '

s ' tazenent -s ,  however ,  in i i ca te  tna+*  b r  as- * ing  f rom,  min ing  opera t ' rons
,

wi t l  nav e no .  aajv 'erse i -nrpact '  on the park '  s er6s icna! format ' ions "

I n  s u - p p o : t -  o f  . t n e . :  c l - a r  m s  r ,  p € t i  t i O n e r s  c i c e  a  l - e i i e f  d a t e C  N o r ' :

e inb-er  2g  ,  19? 9  ,  f : c ) r i  G l  en  Bean,  Reg iona l -  D i - ;ec tc r  o f  the  Nae: ' :na l

park  serv i_ce ,  Roe i - .y  r , loun :a i '  p .eg i :on ,  tc  ! * rB  s ie r ra  c l -ub  i ;ega l  Defens t

Fr rn i  and t r ie  Eny i rcnmen:a l  Def  =nse Funo "  r r  i r l s  Le t i= r  '  Mr  '  Bean

s p e c u i a c e d  : h a :  "  [ - - ] h e  d e I  r c a t e l y  c a = v e d  l r n e s t o n e  S P l ' r e S  a r e  ' n c e e r l

. F r > r : i  l o -  
. l - r - r  - - + . j - -  = c  - !  - i r a  t t i n i ^ r -  ^ . n o r = f  i r . r n s ,  

T g Y  c a u s g
r + * - _ . - - * , - - e > ! - - l - l l L r r c 5 a P a f t C f L ' i = ' l l ! ! ' r ; - ; ? q ( i l J E : c l ' - - : \ J t t

t:re

and

'"lit.::.:,:
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se i  smic .  \ , , iaves  anc  a i r  overDressure  wh ich  cOulo  danage rock  fOr :na 'L iOns

i n ' s i a e  t h e  P 3 r k . "  ( p e t '  E x '  3 )  ( ' a m P h a s ' i s  a d o e c r ) "

As, fur-*her noted by l1r  .  Bean in hi  s let  rer  c osM and'  NPS ccniucl-ef

a  s t u d y  d e s i  g n e d  t c  c r e d i c t  t l r e  e f  f  e c t s  o f  b i a s t i n g  o n  t h e  h o o d c o s  '

i  n +lro crrrd lbed in *rhe PED in chact er
1 f h e m e t h o q c l o E l r u s e d ' i n t . h e s : u i y ! s a e s c r } D e o ] . n * l . n e Y L u ! . l I r - . . ' l

V ,  S e c t i o n  C .  T l r e  t e c n n i a u e s  e n p l o y e d  . i  e  t h e  s t u d y  a 1 . e  d e s c r i  b e d  a s

rspresent ing  che s ta i .e -c f  - the  ar t '  '  PED V-2 I  to  V-26 '  T ] :e  resu l ts  o f

e  suF. : I la r l zed  in  the  PED:  "  f  y ]  rb ra t i  cn  assoc ia te i

wi th btast ing f=or i r  the p=ooosed. ALfon mine wrl l  i iave no ad'verse

rnpac.* on the ercs i onaL f orns of the BrVce Canyon ldat' ional- F ark or

D i x i e  t $ a i i e n a l -  F o r e s r . "  P E D  I i - ! - 3 2 ;  s e e -  a l s o  g l Z g - 3 O / A O  T r '  a c '  l : l  0

(-siatesrent of J'anes Tironpsorlc N"s ) '  The reccr'o -ecntains '19 otl l-?F

er r l ienee suppor t  inE pe t  i t ioners  
'  c l  a ims anc  inc luoes  anot 'ner  s tud l r

1,y.pi  sh supports --he ccncr usion Lhai .  b!asirng w:- ' i - ]  Do*^- ad'verse' l  y

af  f  ect  .  * ,he nocd,ocs .  L.  L,  obr iani  exarni  ned tr : :s poteni  - .a1 probien

fnr  T I rT  an i  ccnc l  udee tha t ,  "Lhe PrcPosed b las t ing  opera? i  ons  w i l l -
L J -

h a v e  n o  d e t r i m e n t a l  e f f e c t  o n  t h e  e r c s i o n a l ' f e a t u r e s  c f  B r y c e  c a n l ' o n
- - . = - '

Nat;  onaL ?ark.  "  PED Cornmenls at  227 ,  23]  and 236-24? (  sta"ernent .  
of

' ' ' '

rnc )  .  i  theref  oret  conclude t?rat  bLa si ing 
l f to* * tn i tg

operai ions r*r i l l  not  hann t .he hoodoos '

7 " foi-s e

The pet i . t ion al ieges --hat surface cca '1 in l - i l : ' f lg oPera- ' - :Ons 
'  i  n - ' 'he

: .' .- '.

Al  t  on Leas eholo anA Ot i rer  pet i -L ion ar i :as near Bryce'  'canlron Nat ' ionai

Park  wou ld  adve=se l1r  i :npac t '  the  exper iences  o f  v is i to rs  + 's  t 'he  park

due Lc  ne i -se  f  =cm n in i rE  mach inesy  ,and b ias l r -L l$  "  ?  e t  '  T .21  '  The pa : ' )
:

c u r : e n c l - V  i S  O n e  c f  t h e  q u r e t e s - '  , P 1 a c e s  i n  i n e  U n f  t e d  S t a - ' e s  '  w l t h

- )  e- -



b a c k g : o u n i  n o i s e  l e v e l - s  i n  s o m e  a r e a s  t h a :  a r e  u n d e t e c t  a b i  e  e y  s o u n d

reccrc  lng  i  ns t -n : ,nent  s  .  PED IL -1  
- l  * , -o  f  I -  I8  .  Because Bryce  Canyca

l la t ionaL Fark  i s  ex?remeiy  c iu ie t - ,  no is  e  in t rus ion  f rom sources  ex ter -

na l  to  o . -he  pa6 w j - l  r  be  par t i cu l -a r l i r  nc t i ceac ie  to  v i -< iLors  in  rhe

p a r k .  P E E  I i - l - g  - r - o  I r - 1 9 -

The l7o- ton  c rucks  and.  sc rapers  usec  in  sur f  ace  rn in i  ng  w i  1 ' l  be

._
tne _of i ;1q. i  pa]  ecrui  . i r rnent tha** produces noj-  se -  Truck noise f rom surf  ace

'v i  i i  es  i  n  .easeh6> l -d  a lone can be  expec t 'e i  Le  in*ni-ni  ng act . iv i - ies in t l re Al- ton leasehcr d a

r -y -F .=-se  s ' i  cn  i  f  rcan- - lv  tne  ncc tur -a l -  sound l .  eve is  a t '  Yov inpa Po in ;  ano
U -  - - J - -

n" r -he-  a reFs  o f  the  park  dur i  ng  su lT ' iner  ncn :hs  .  PED F lcures  r r  IB I -1  - i
v  u - a e -

a n d  l l i t s r f - z  a t  p E D  i I l - 3 g b  a n d .  I i I - 3 8 c .  E v e n  a t  t h e  i a r t h e s e  p e i n ?

.i n i ' 'ne Al ton ie= s:enolcr- whi cn i.s vi s-i bI e' frc:ir Yovimpa Foi::t '  ' t=ucks

. -

l s i  l t  be  a ls t inc - - l v  auCib le  th=cughout  the  pa :k  l -0  percent  o f  che

t ime in  the  ea : r l  y  r , rc=n j -ng  hou:s .  PED f  I I  -3 i ;  F iEure  I I f3 I l - -z  a t '  PED

i i i -3gc.  Du:- i=g :he dayt ime ix the sui i i j r (er ,  t ruck noise f re i r r  rn" i -  a inE

opera t rons  in  the  pc l r t  i  on  o f  tne  A1tcn  leaseho i i  neares t  to  the  park

' :
v. ,  11 be percep=rbJ-e throughout much of  t i re park.  PED f I7--37 ;  Fi"gure

I I IBI-1-3 at  pED I I I -3gc .  Tn:ck noi  se f=orn da;,-- t inrF , 'sul i lTer oPerat i  ons

at the far tn e=L point  in the Al ton l -  eas ehold v!  s ib le f  rom Yovampa

poin--  would be audible nainly b1r,  persoi :s on g5a i  ls  soutn of  Yovimpa

P c ' . i n : "  P E D  I I : - 3 8 ;  F i g u ; e  I I I t s ] - ] - - 4  a t  P E D  I I ] - 3 8 e .  T r u c i <  n o i s e  f r o ; i

rn in i  ng operat ions east of  : -he pa-rk in ' lhe v i -c in: ty,  of  .  Horse Mouniai-n,

Wi iL is C: ee:< anc Shee-o Creek wi- l - f  have a greater .  5:npact '  on the park

than wou ld  o : :e ra-u t -o f l s  anvr+nere  in  the  A l tcn  l "easeho ld .  F :D I I f  -3 -o ;

I i c u r e  I I I S L l - - ?  a t  F E D  I I I - 4 O d

--25 -



T r u c k  n o ! s e  E e n e r a t e o  i n  - " n e  \ r e s t e r n  p o r c i c n  o f  t . ! r e  A L t c n  L e a s e -

f , o i e  w i . L l  n a v e  a  l e s s  s  l g n i f  i c a n  i  i n c a c t  d u e  L o  g r e a t e r  d i s t a n c e s  f r o :

r , i  + h =  i n r o y - r r o n ' i  n o  t l . l r  b a r = i e i s "  P E D  I I I - 3 8  t ct h e  c a r k  a n d  t i r e  i n t e r v e n i n g  t c , t o g : a p h i c a l

I I I - 3 g  " '  1 ' h u s ,  t r u c k  n o i s e  f r o i a  m i n i n g  o p e r a t l o n s  i n  t h e  a r e a  o i  t h e

A l i s r r  L e a s e h o l c -  f a r c h e s t  f r o m  c h e  o a r k  w o u l t i  b e  i r s t i n c t l v  a u d i - b i e  i n

t h e  s o u i h w e s t e r n  D ? F - .  o f  t h e  p a r k  o u r i  n g  s u m m e r  o n l y  l 0  p e r c e n r -  c f  t h '

t i n e  i n  t h e  e a : : L v  n c r n i n g  .  i r g u r e  I I I t s l - l - 5  a t  F E D  i I I - 4  0 b .  T h a c

n o i s e  w c u . l  d  b e  m a t g i n a l - l - y  p e r c a c t : - b l e  i n  t h e  s o u = h w e s t e r n  p a r :  s t r  t h e

p a r k  d u r r n g  t h e  e v e n t n g  5 0  p e r c e n t  o f  t h e  t i m e .  P E D  I f f - 3 9 ;  f l g u r e

i i 1 8 I I - 6  a t  P E D  i f I - 4 0 c .

t s l . a s c i n g  : - s  L h e  o i l - r e r  n a  j o r  s o u r c e  o f  n o i s e  a s s o c  i a t e d  w i  t n

s u r f  e e  e  m r n r n g  i h a i  w o u ' l  d  a f  f  e c t  t h e  p a r - u - "  T h e  n e t h o c o l o g l r  u t i ' l  i  z e d

U y  O S l t  i n l : f , e  p r e d i c : i o n  o f  b l a i t i n - c  n o i s e  i r , p a b t  o n  t h e  - o a r k  i s

d e s c r i b e c  a i  F E D  i I I - 3 9  t c  I I I - 4 0 .  T h e  a n a l y s i s  a d d r e s s e d  L h e  L h r e e

t y * p e s  o f  o i . a s : i n g  u s e i  i n  s u r f a c e  m i n i . E ;  L ! : e V  a r e o  i n  o r d e r  o f  l o u d -

n e s s ,  o a r t i n - o  b ' l a s t i n g .  c o a l  b f a s i : n g  a n i  o v € r b u r d e n  b l " 3 s c i n g .

B e c a u g e  b i = . s t l n g  n o i s e  t r a v e L s  o v e r  i c n g  d i s i a n c e s  r  t h e  e i f  e c t
:

o f  a . u n o s p h e r i c  a t , s o r p t i o n  m u s t : b e  c o n s r d e r e d  
: i n  c e e e r n i i n i t g  n o l s e

f  e v e l s  .  i n  p a r t . i c u l - a r , i  t h e  e f  f  e c t  o f  . w i n C s  i n  , i n c r e a s i n g  - , o r  t d e c r e a s -

'
r '  ̂ , - ?  ; ! r  r  =  c . *  i  n s  n o i s e  i m o a c :  o n  i h e  p a r k  w a s  c e n s i d e r e d .  ' , .  T h e  r e s u l E s  : o f
L l l t - l  U J - C . >  L - L l  J  -  .

o s l . t , s  a n a L l z s i s  o f  b l a s t i r r g ' n o i s e  r m p a c t  o n  t h e  p a r k  o u r i n g  t h e  s u l n l n e r

r T r o n t h s  a r e  f  o u n i  i n :  p E D  T a b l e s  i I  i t s I 1 - 2  t h r o u g h  i I  i S L l - - B  a t  P E D  : i I - 4

I I i - 4 C e a n d r I I - 4 2 a a n d F i g u r e I i I B r i _ 8 a i P E D . , I 1 I - 4 0 f .

The  Cor i r i n i t ' -ee  on  
'Hear ing ,  t s l i  acous  t i cs  ,  and  B ionechan i .  cs  o f  the

N a t : o n a . ] . F " e s e = ' r c h C o u n c : - ] ( ? i o I i I - 4 0 ) , b a s l s s u e c r - - _
.

, e  a r e a s  -  s u c h  a s  n a  t l o n a 4
' '  : '

€ c r  a s s e s s : n g  n o i s e  i r ' p a c t s  c n  c r i t r c a l  u s



:

p a r i . . s .  B a s e d  o n  i t - s  c : i ; e r i a ,  s u r f  a c e  n i n e  
' o l  

a s - ' i n g  n o i s e  c e n e r a t e c

any ,vhe. re  in  the  A- r  ton  
.1  

eas  enor -o  wou io  c r  e= t  e  s  ign i f  : can t  adverse  im-

pac is  in  t l re  park  dur i : :E  s i - l l ' uner  nonrhs  \ tner rever  10  m"p"h '  w j -nds  b low

f  rcn  the  A l i .on  leaseho ld  t -c ' ;a rd  the  pa ' rk  '  wh i ' ch  LS 'a  charac* ' -e r is :ac

-  
- - -  -  -T  ^  / \  ! ^  TT  T* i - f  

'  
f  iS  a f  e  ng t  l f lOW{  ng  01"  b IOVI

ccnd i - t ion .  PEb I r I -4O t 'o  i I I *41 '  
-when w lnc ls  a re  r ru r

€ : o m t . n e p a r ) < t . o w a r i ' s - - n e l e a s e h o ] - c , E s o c . c u r s c u r i n g e a r l y e v e n i n g ,

o n , J - y b ] . a s t . . i n g n o i s e f r c m + - h e e a s : e r n p o r * - i o n o f t l r e l e a s e h o ] . d w o u l c a (

versely Lnpaci  the eni . i re park '  PEp Ir I  -40 '  Biast ' ing noise f rom t 'he

\Jes:ern pcr+_ j -on sf  the 
-r  

e= sehor- i  wourc aoc s i  qni  i icantr  l r  i : . tpacr t r rgh

use areas  o f  tne  car '< '  excer : t  tha t  par i ing  b las i ing  no ise  wou i -C ad-

versel l r  i -m5raet t ra l ls  and'  cam?si ies ih ' rcughou: :he park '  PEE i i f  -40 '

In  Su l l i l q ry ,  os l , l .5  ana l  1 ,s !s  o f  expec ied  t=uck  anc  b lasr : -ng  no lse

i  n. l  i  ca --es t rat  SUf fece C13al 
-  
n in ing OPef =--  i  Ons i  11 the eases=a eor1:  o: :

+ i J s -

- '  can: ai 'v  erse noi  s
._he A l - ion  leaseno l -d  Can b€  expec ted  tc  cause sagn: - r . -

Jnpac:s on the pa:k.  l " l i l ing €3S- '  Of .ne cark wcul  i  have an eve- mcr€

s evere aiverse j roPact o: :  the park '  Howev:er '  t ruck no{ s.e i rcn ninlnE

'

in the keseer, ,  port . i  on of  the Arton. l ,easehoJ-d woul-d sel-c 'orn adversely

' '

af  f  ect  v is i tcrs to the park,  Brascin-c noise - f rom *-he westerr t  Per- t -aor

. ' :

o f  the  ALeon 
. leaseho ld  

:wou l .d  no t  usua l ly  nave, l " 'a ]vers"  t *n l l t  t t . - .

L n E ' b t a s t l n g  n o l s e  f = o r n  t h i :
. h r g n u S e a r e a S o f ' t i r e p a r k , a ] - ' } t o u g h P a r r - "

l - tu -  
wou l - , .  adverse ly  a+ f  ec- -  - - ra i l s  and camPs: tes  

:  
in  the  park  '  I  the :

4 n r e  c o n c l - u o e  i h a t  S u r f a c e  c c a l ' m i n r n g  O p e r a t i o n - '  i n  e h e  P c r r ; l - o n s  O f
- U :  E  s J r : e €

f  n F  n e t i  L : O n  . a r e a . , S o U - ; h  a n o  e a s t  O f  t h e  p a f  k  '  l n C l u c t ' n g  t ' h e  . '  9 3 S t 3 5 r t
L I I C  i J C  ! :  L -

'  t h e  A l t o n  l e a s e h o t i ,  w o u l d  s i g n i : - i c a n t l y  d a m a g e  t . h e  e x e  e ! )

' ^ :  ^ "=  r l  i  r -  i  >ark  '  I  a l=  sc  cenc lude t ra :  nc ls  e  f :om
- - i o n a I  s o u n i  q u a l i t i e s  o f  : ' l r e  ! - -

:a i -n : -ng  Opera t : -ons  in  Lne per : t ion  area '  t c ' tne  ' *es t  
"Of  

* -h t -  eas te=n



p c r t j - o n  o f  t h e  A l t c n  J e a s e h o l o  w c u ' l  i

c r u d . l i t i e s  o ! : h e  P a r k

i

n , r i  e i  r n  i  i i . ca - t I y  i amag  e  t he  sou : :
a l t / ' b  J :  

r <  
. - -  -  -

B  .  .  D i x  i e  N a t l o n a l -  P c r e s t  .

-  
T h e  U .  S .  F o r e s t  S e r - v i c e  m a n a g e s  a n  e s t . i m a t e d  5 1  , 2 O O  a c : e s  w r t h i n

the  boundar ies  
'6 r  

tne  pe t i t ion  area  knc 'wn as  t i re  D j  x ie  I ' i a : lona l  Fores t

P E D  I i - l - 2 .  P e t i t i o n e r s  a l - l e g e  ( p e l '  { 2 8 )  ! h a - '  ' o s u r f a c e  c o a l  r n i : : i n g  o i

e ra t  : .ons  wouLd a I  so  damage 1rnPo i

in  D ix ie  Nat iona l  Fo : res t  whrch  inc l -ude h lk ing  ,  ca lnP ing  '  hun i ing  ,  anc

f i s h i n g .  , ,  T h e y  a r  l e g e  r h a r  n r n i n g  a c t i v i t i  e s  w o u l d  f u n p a i =  v t s i r i t i t y

and ai ;  quaLi ty values anc d, j - rn i : : ish -&e recreal ienal-  val  ue of  t j1e

f o r e s t  l a n c s "  ( p e t .  .  o l 2 g )  .  u r l  c i a  j - r n s  t n a t  p e t i  t i o n e r s  h a v e  n o E  a ' i e -

quateLv supoorted their  c la j+s regaroi : lg l rapact-s o-+ fqf  - -"-qc )-anis:

' ' . :

?ED Ccmnenis at  12g (  cclnnents of ,  ur l  )  .  The Forest .  service reccirua€Dcet

r - e r e c ' - i o n  o f  t h e  p e t i t i c l n  a s  i t  : e l a t . e d  t o  N a t ' t o n a l  F o r e s t  S y s t e m
- v J -

L a n i s .  .  L e - , * t e r  f r o m  R e g i o n a r  F c r e s - u € ! ,  U  .  S  -  F o r e s t  s e r v : c e  r  t c  R e g i o : : '

D i r e c t c r , o S M , ' D e n v e r , d a t g c C c t c b e . r 2 L , I 9 8 o .

Tlre Departmest ' s .s 
--ud-i es show that' Prcposed ,m'ining :acti vit: '  es

. .

.c,rould adversely af  f  e9--  tne recreai :onal  a l rd , lv- isuq'J-  ,  
resoulces of  tne

.  
.  . - . . ,  .  

' . . l - . , . ,

D { x i e  N a t i o n a l  F o r e s c .  F E D  7 L . - 1 ,  I I f - 3 3 ,  I - I I - 3 6 .  a n d '  I I I - 3 9 '  H o r e -

r1v-Fr  -  hec=t1se DiXie  ! {a t . iona1 Forest  and ts fyce Canl ton '  Nai j 'onaf  Park
v Y  9 i  I  v v E s L

are  conc iguous .w i th in  t 'he  pe i . i ' . : -on  a=e3 (  see  FgD 
'F5-gure  I I IBB-1  a t

I : - L 2 z )  ,  i h e  a d ' . r e r s e  l m P a c r s  o f  m l n i ' n g  o : 1  t h e  ' p a r k "  a s  d : - s q u s s e d ' : d b - o v

a r e  e q ' a r l y  a p p r  j - t a b r . e  L o  t n e  f o r e s t .  F o r  i h e  t . . s o n s  s t a i e d ,  a b o v e ,
'  

t .  
. ' . ,

aee tne  Drx ie  Nar iona i  FOres t  l -and.s  w iah in  fhe

P a r k  l a s  d e s c r l b e c  
' i n  : P a r a -

pe t : - r  i cn  a rea  w 'h ich  a le  ccn i i  guous  to  thq  :

g raph I  o f  my oec  j -s  ion  -  Th '  s  .des  lgnat  1  oD does  no t  aPp iy  | . :  howev .e51 ; 'ED
.  . l

. . . ' :
- . i

'  . :



,{
1,

pbr r j -cns  o f  the  fo res t  w iLhr  n  the  pe lu l - t - l -on  area  anC vres t '  o f  R ' -

n o r  L o  p c r t i  c n s  o f  . t h e  f o r e s t  o u t s  i  d e  t h e  p e t i + ' i o n  a r e a  ,  I n  T .

R "  2 W ,  u : r c e r g r c u n i  m - :  n i n g  o p e r a l i c n s  x n a y  b e  a l l o w a b i e ,  s u b j e c t

r e q u i r e n e n r s  o f  s e c : i o n  3 2 2 ( e ) ( 2 )  o f  t - n e  S u r f a c e  M r n i n g  A c t ' .

C o n c  i u  s  i o n

4l'i '

J V V i

r-o th e

Ai l  o f  t ! .e  ev idence be f  o re  In€ ,  i  rc l -ud , ing  co in tnents  ,  hear : -ng  tesa-

imony,  - . -he  pgD and o t .he :  na ter ia ls ,  dernon. . t  ra tes  tha i  sur f  ace  cca l

rrr i  n i  nry r lnp!-at ions in rucst  areas east ana south of  i .he park,  i  ncluoing
l l - ; ; 4  - a  q  v  r e  -

the  eas tern  por t ioa  o f  the  A l - ton  ieasehor  d . ,  \d j -11  adverser  Y  i l l pac t  t ] :e

v is : -b i ' t  i t y ,  v lsua l  resources  a : :d  no ise  I  eve ls  o f  3 ry 'ce  Canyon Nat iona i

park .  The _ca=k ncr^ /  pcssesses  except i  cna l l y  c r  ean a i r  and o f  f  e rs  v i  ew:

charac ter ized  b ! -  the j - r  i r i  gh  v i .sua l  =ange and un ique,  in -ueres t ing
. t

. fea iu . res .  In  ado iz ion ,  zhe  par l t  i s  one o f  the  qu ie tes l  pJ-aces  in  zhe

Uni teo  S:a t ,  es  .

For these and. al l -  of  - -he abcve-szat e.c.  r=asot ls,  i  f . ;  nc that  coal

nrini eq by surf ace me:hois, and coai rni ning by und.er-qr-cEnd netirois ,

where the sur.face irnpacts wcu-" d. be vi silr". l-e frcm Bryce Canyon Nationai

P a r k ,  o n  F e d e r a l  l a n d , s  j - i r  t o w n s h i P s  T '  4 O S , , R '  4 W ; : T , ' 3 9 S r -  ' F "  
, 9 Y l ;  

f '

P . "  3 Iv - ;  T .  37  S,  n .  q rv :  T  -  3 '7  S ,  F ' .  3W;  'anC T '  36  S, .  F" '  3W'  'o f  t l re  ,S , - I t  ,

Lake Me=i d, i  an,  would s igni f i .can:Iy de,mage th-e val-ues fot  vnich Er1"ce

nn =  ' t  D=rk  r  L icn  o f  t i r i s  a rsa  a f  f  ec ' *sCanyon l fa - - : -ona l  Park  v ias  c rea te i . :  Des igna - -

t o l - 2 ) 5 8 2 , U O 1 a 2 6 2 3 , U o l - 2 2 6 4 1 , U 0 L 2F e i e r a ] .  c c a l  
' l  

e a s e s  U  C  l - l -  5 9 3 8  '  U  O L 2 Z 5 ' I 7 ,
' ' ' : . '

u  o \ 2 2 5 5 O ,  U  O  L 2 2 6 5 L ,  U  A L 2 2 6 5 2 ,  U  c ] : . 4 7 5 E ,  U  O L 2 5 9 1 6 ,  U  0 1 4 9 5 8 2  " :  
a n d

p a r L  o f  u  o g g 7 1 4 ,  a i l  h e ] - c  b y  u r r .  I  a ]  s o  f  i n o  t h a t  c o a !  m i r i n g  b y

._
sur f  ace  me. :hoCs on  Fecera i  iands  ia  t 'ownsh iPs  T :  36"5 ,  R '  2H,  o f  : :1e  S

' . ' . '

Lake  Her i  C !3r1r  .n rou ld  s : -gn i f  i can t iy  d ,amage r . t re  f  a l -ues  fo= . ,  wh ich  - ;1 rye  e

-29 -



c a n y o n  N a t  i  o n a l  p a r k  w a s  c r e a t e c  .  D e s  i  g n a t i o n  " o f  r h : - s  a r e a  a f  i e c i s

F e d e r a l c c a 1 ] - e a s e S L o 7 I 5 6 I , i r e 1 c b y C a e s a r . F u ] t o n

I  r e j e c t ,  t r c w e v e r ,  a T l  o f  p e t i t i o n e r s '  a l - i e g a - . i o n s  r e J - a t i n g  ? o

'  
p : c t s  o n  t h e  a i t  q u a l i t y ,  f  i s h  a n d  w i l d l : - f  e  a n d  e r c s i o n a l  

,  
f o m s  o f

Bryce  Canycn Nd, t i cna l  Park .  In  Sec t ion  V be l -ow,  I  exp ia in  mv reasons

f o r  r e  j e c t  i  n o  p e t l t i o n e r s '  o t : r e r  c l a  j - m s  t h a t  d c  n o t  r e l a t e  t o  a l l e g e d
.

d a m a s e  t o  t h e  P a r k -

v. oi: iql. F.EJECTEi) PETIT]ON ct+rMs

A s  s t a t e d ,  ! n  D a r a g r a p h  1 o f  i n y  d . e c i s i o n  6 f  D e c e m b e r  1 6 ,  : l  9 8 C ,  I

h e v e  r e i e c - u e d .  s c n e  o f  D e t i - i i o n e s s '  c l - a i - r n s .  T h e s e  ' . c ' ! - a i n s  a r e  a s  f o ] - -
r ^ k r -  - - J -  

. t

r  c.*"s :  ( f  )  t l :e ianos wi - ,h:n C-:e pet j  t - l  on area cannot be recla ' imei  as

i - e c u r r e d  b v  i h e  s u r i a c e  F i i - n i n g  A c :  ( p e t .  f f f 2 ,  3 ,  i l - - 2 o ) ;  ( 2 )  s u r ' f a c e

cca ' l  m i : : ing  cpera t ions  ccu ' t i .  a f fec t  rene\ rab l -e  resources  resuJ- t ing  in

a  sur : ' -s tan t iaL  lcss  c l r  reducr i  on  o f  l -ong- range 'g roCuet iv i t i r  e f  water

s u p p i y , ' f o o d  c r  f i b e r  p r o o u c t s  ( ? e t .  t i 1 i 2 ,  3 ,  3 1 - 3 4 ) ;  a n d  ( - " )  a l t = r n a -

t ive enerEy scurces to t i re A1 
' l  

en-Warner VaLiey'  Ene'rgy S1'scern'  such =S

: '  j  r  i

CC*Serva-. iO' ,  sOLaf ,  c.genefa*, iOn r  
'g€othermq! 

,  
'w:-nd and hvCropowEa. r

.]

couid p?ov:-c ie mcre energ:r  wi tn f  ewer ,  envi ' ronnent- t .  
, ,=tu 

r€cono*" 
,

c o s : s  (  t r e t . .  q l { 1 4 ,  3 5 - 3 8  )  -

A"  Rec la jnar . j -on  o f  LanCs w i t i l r i l -  the
':

p e t i t i - o n e r s  s t a i e C  i . h a t  t h e s e  l a n i s  " c o u l C ' n c t  b e  . r e c ] - a i i n e c

' . -

a € t e r  s u r i a c e  c o a l  m i  n i n g  o p e r a t i o n s  "  ' (  P e t .  q 2 )  ;  A s  i +  
, t = t o l t '  

p e t : ' -

. , e g e C  i h a t  I ' n u s c  i e s i g n a t e . i n e s e  a r e a s  a s ' u n s u : : a b l - e  u n d e =

t l re Surf  ace t{ in j -ng Act and 3O eFp" 7 62 '  l - ' !  (  a )  '  '

Fe+- i * . - i  cn  i rea

- 3 0 -



-  P e t i f - i o n e r s  c o n - , - - e n d  e i  c h a c  r e v  e s e t a t i o n  o f  ' i e  p e i l t i o n  a S e a

a f  t e r  s u r i a c e  c c a r  n i n i - n g  o p e r a t i c n s  w i r  r -  b e  i r n p o s s i  b l e  o r  h i g n i y  u n -

r : -kery .  fney  a t iacke i  the  nu ino_rcus  s tud . ies  and o ther  ev i , ience o f  re  -

v e g e i a t i o n  s u c c e s s  i n : h e  p e l i t i o n  a r a a  a s  n o c  r e p r e s e n t a t i v e  c r  t h e

!  L -  - - -  . a . r  I  . i  ̂ -  c  (  +  ' i ! - : ) t -  Le  o f  d . i s t ,u rbee  a rea  ,  c l i r na
so i l s  and o ther  conCi t i  cns  (  t 'opograPhY t  sL :

t o i c g r c a l  i a f o r n a c i o n )  t n a t  w i r  r -  b e  p r e s e n t  a f : e r  t " h e  p r e p o s e d  i n i : : i n g

F e t r+* ioners  a . . r  so  s ta t  ec  i :ha* , -  suqcess  +ur  reveqeta t  ion  w i lL  no t  occur

] r e c a u s e  6 f  1 a c k  e f  ' , c p s o r  l ,  I a c k  o f  s u i t a b l - e  o v e ' r b u r d e n  a n d  a d v e r s e

c1 i  ina tc rog icar_  facrc rs  .  T ' ree  Foresc  serv ice ,  3ureau Q4 Land Managemer

( 3Lr,1) ,  and intervenors v igorously def enoed t .e metnoi 'otcgy and ccn-

c lus icns  o f  the  s :u i ies  '  U t=h  be i - ieved tha t  rec lamat ' ion  is  no t  en ly

poss : -b le ,  bu .  wou id ,  en i :ance tne  r^ , ' : - ld i i f  e  and '  g raz i  ng  capab l r  i t ies  c f

the  area  "

] . " S t u d ' i e s c f S o r ] - s a n d R e v e c ' e . i ' - a t . r e q .

l { o n e o f c i r e t a n d w i t . h i n t h e p e t . i . t i o n a S e a h a s e v e r b e e n c ' i s *

tu rbed by  la rge  sca le  sur face  cca l  rn in :ng  o i?€ : "aE iors  '  €ED :T I -26  "

'

t lumerous stui . i  es of  th.e soi ls and -- t1e potenziai  for  revegetat ion of

tne  pe t i : ion  area  bave been conducted  ;  
These s - 'u i ies .  lnc lude the  

'E t
I .

e r g y I - 1 r n e - r a 1 R ' e h a b i i i t a t i o n I n v e n - r - o { a . I ] : - ( f

(  a e coperat lve s- .ud.y by'  the tsr /y, .  Bureau .s l  
lR*.ra ' iat ion anc.,  Geotog j -ca

Sur -vey)  ,  re r iegeLa+* ion  s - 'ud . ies  bY Dr  '  Ne i t  F r ischknecnt  end- 'Roper .  Fe

guson (  U. S -  Fores;  Sery:  ce )  i  rn cooPeratton wrth BLM and U-I f  "  aqc

; tu i les by ELM, ulr  and , tne l rqus cor,por i l ron -  '  
F=y"ge-ua:Llon

-  : - ^ - ?  f : : r e
d a t . a  h a v e  a l s o  

' c e e n  d e w e l - o p e d  f = o m  c n a a n e C  a n q / o t  p l c w e d "  a r e a s '

:  S w a l i o w  I a r k  a n c  f i : s t  l

a . r 3 a s  a r e  A 1 t o n ,  t s i a e k  R . O C k ,  D e e r  s p r r n g s  '  :  ' J w - i : v .  
l

- r i ^ -  1 - r r r  r - h a i n i n t ' .  ,  : "  P i ( ) - *

F o i n - * 1 R e m o v a I o f e x j - s t ] - n g v e g e t a t . i o n b y c h a j - n i r g ' . . s - P r a y ] - x g ? !
.  .  .  - . .  .  t .  

,  

' .

a a



J_F a coi i ;11on pract . i  ce usei  -uo i  rnprcve the ut : -1 i ty c>f t lee lanc fo= gra r  -

i n g . .  p r D  T i I - 2 1 .  C l i m a - - o l o g r i c a i  i n f o r n a l . l o n  w a s  E a t h e r e d  b 1 r  t h e  G e c -

log !- 
".t , 

Surv eY and UI f .

pet . i t  icners and ct ,her cci l . i tet-r ters obj  ecled -r-o - . - i te use of  t i rese

d a t a  s t a t r n g  - . h a t  t : - l e  s o i ' l  s  i t 1  t h e  a r e = s  s t u d . j . e o  a r e  f j a : r  \ r e ' l l - - d r - a i n e '

- i  r -h  .  sandv  I  oans  ldea i l . f  su i t  ed  fc r  p j .an t  g rcw:h  .  In  ccn t ras t .  i - -xey

c.r :  . i -  ed -  t 'ne areas tnar wi  
' l  I  be rni  ned are s-u34-D ani  stonl '  ani  the re-

t  - " r

.
cons;ruct ed soris in these areas v-i l i -  be a poor rnedi um for grow:h '  I 'n

=r i i  i  r  i  nn Det i t ione:s  c la i  ned ihat .  na: f  age ingn- . -  pract  i  ces s i lcn as c i ra i r -
c , \ j L - :  r - I { . J f r l

i ng  de  no t  i j  s tu rn  the  na tura l  sc i  i s  as  do  the  ear th , - rnov i .nc  oPera t i  ons

as scc' i -ater j  r , ' : - t i r  mininq .  Pe:. '  t ioners also c la i .mei.  t 'hat  m3n!r  of  t 'he

areas srudi  e i  bv t i re Fores-.  Servi-ce and 3I4V are too snra]  i  tc proiuce

t h e r e P r e s e n z a c l v e d a t . a n e g e g s a r - f t o s t u d y . t h e p o t e n - e ! - ] f c r r e c . l a J n a -

: i o n .

AJ- though the  s tu i ies  c i  c  no t  p rec ;  se lY  s : rnu ' l  a te  the  ccnc i t i  ons

assoc ia . i=C w i i ,h  n :n :ngr  rev"eg€ ' -3 . t ion  has  been succes- - fu !  rn  la rge  ar=e

of surf  ace oisr .urbance (  charning )  and in the smal-  1er el9ls.  t*rner.  e soiL

movemenc anc  re i i s t r rbu i i  on  were .  us€C to  s rn :uLaEe 'ma jo1  .sur face  drs -
'  :  

.  .  .  
t .  

-  
-  "  .  , - ' . , . ; t  t  - '  

. t '  :

tur :ances .  PED TT!.-26 .  in adi i t  io l :  t .ne '  studreS '  hawe l , ,Fnown iJr3c chen'

ica!  an,C pi :ys ical  lchiracter i=t  j -cs of  ' j  soi l  s '  rn ' thei , .EMRrA study area 1=.

very s j -mj- lar  to t j ie '  ma jor  soi ls found- . i  n , t l re Ai- ton area - ' :  rPED ' i I I -26
: -

and Tab] -e  I r135-7  a t  ?ED i I i  -26b.  s i :gn i f i canc  vege la t i . ve  ccveq was

est-abl ' rshei  i  n aLl  of  t -he areas :scudi  ed .  . -  -  In the : r ,a jor ' i -ey ,of  areas

q. r - r r r i  i  , . r i  -  the  vegeta  t i ve  coV€r  e i  the . r .  exceede i  c r  *a :  noc .  = ign i f ! -ce 'n t ' i y
J  e g * - - - t  .  

: E -

jor  p lant cciTununi t ies exi .strng na' th j ,n -J1= P=-t i -

t ion  area .  pED I f I  -24  anc  T7I725.  The rne tnodo logy ,  fo r : , .d , 'e t .= rn ln rng

.  
'  

.  

t -  
: t  t  '  

'  - -
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v e g e t a l i v e  C o ' e r  i s  d e s c r i b e i  i n  t r e  P E D ,  C l l a p t e r  V '  P a r t  B '  P e t i -

: i d n e r s  
,  s . t - a * , - e m e n t s  r e g a l o i n g  p o t e n t i a !  l n s e c :  i  n f  e s e  a z r o n  a n d '  s  1  o w

g r c w r . h  r a r e s  a r e  n o t  s u b s t a n t  i  a l e d  '  F ' E D  I i I - 2 4  a n d  : f  I - 2 5  '

_  
A s  s * - a c e i  i n  t n e  P E D ,  i t  i s  a P P r o P r i F L e  ; . c  e x E r a p o i a t e  f r o r n  t n e s e

s t u i i e s  i n  o r i e r  t t  i e t e r i l ' l n e  w n e l n e s  r e Y  =  -

f  eas  ib le .  PED Cc. rnmenis  a :  588-590 (  response to  corn :nents  o f  Fcoer t

Curr lz )  .  Sased uDon --he nr. ] jnercus stui les ,  the var i 'ety of  stuc 'y ccnei :

3s trave fai '1' ec
t i  c ls anc :ne iact .  thar no vegret  at '  i  on t l rae cci :vers ] .c l

. ' r i r - h i n t h e c e : i t i o n a r e a i u r r n g t h e ' P a s t ? O y e a : s ' i c o n c l - u d e ; n a t
w - . : , "  L t r : J :  s . v  5 -  

- -

pet i l i  oners  '  cgn 'uent lons  on  th is  i  SsUe must  be  re  j  ec - -ed '  "

2 . Tops'ciI  .

Fe- . i -u ioners  c ie  i raed :ha t  i - rsu f  f  i c ienr .  !opso11 .ex is ts  in  t 'he  pe-

'- 
'  ' ' l  ? . 1t .t let a i i r^,n ani :hai the -oh:*S iCaI

t i - * * i o n  a r e a  t C  S u p p O f t  S u c c e s s f u l  r e v e g e t a E l Q i l  .  d r r . - '  e r

r i  s: . i  cs of .  tne cver-cr : ; ien (  inc- l -uoing sod' iun

cc:l:en-- anci lack of .nutr: ents ) wri!- inhibic pian; grcrnlh " As nct'ai

above ,  a large amcun,t  cf  inf  ormat ion about the sci-  ls  in-  the 'pet i t ion

.- ,  val  ua!=. :  t i r is  content i 'on'  
'Even assu'ming i is turb*

area cal] be used to eva 1 uaiS ' ! ' :f ' :  :-:.-.-.-.

r l ,e 'ccal-  ( 'PED
b a n c e  c f  a l l  L 6 , 1 4 7  a c r e s  , c c n i E i n i n g  s u r f e c 3  s t ' s : p p a i  

, ^ ,  :  : -  '

:  ' lgocd' l  '  and'  " : ' f - i t ' : '  ' r *ater la l
I!-L-2'7 ) , tne siuoies show t]:at' suf f icr'ent' 

, ,,

.  
' , '  , .  .  .  -  

"  
'

is  avai l -able for  rep' l ,acenent on the st ' r i :pped'  area 
' ' tC 'a 'dept- i r  of  '  s ix '

.  ,  j  -  - - :  , , .noo i ,o  'naLer ia t  i s  ava iL  ab l -e  f  o r  repJ"acemen*-
l g c h e s  a n '  s u f F i c i e n t .

of  23 lnches -  TTre cnarac:er is-- .+cs of  the l '9o,od '  
' i  ' ' j  f 'a i r  '  "

an i  ! ,  poo ! , '  CategOr ies  Cf  :ecor , ts t ruc t -eC .Sor l -s  
' fOr  d t ' ,  ,

,:

T )  cn  Tab l  e  11196-10 a !  PED.  I f  f  _28u, '  Thrs  9S. ' ] . -

mare  o f  abcut  30  incnes  fo r  tne ,  to t t t  deprh  
,  
o f  

-  

= " t : "O:*  

: t t " t  - : : : : :

r , ia ier ia l  : -s fur-*-helsu'bst  ant iat=i  b.y UIJ 
'  s s iuCy '  r rn ichr Snows Lnet-  22

'- : : . '
.  t - 3 3 -  Io



ro  3 i  inches  o f  su i '3ab f  e  na t  e r i  a l  i s  ava  i  l . .ab t  e  fo r  rec  1  a : ra t  ion  -

w e s c e r n  E c c i o g i c a l -  s e r v i c e s  c c - ,  . i u j - y  l - 9 8 0 ,  P r D  V i I I - L 2 i  : e e  a l - s c  P e D

Co:ruirent s at 42O ( ccr,irent sf UIr ) . T';r es e i.epths rr.ay be increas eC v: th

r h e  u s e . o f  a p o r c v e d  o v e r b u r a e n  m a t e r : - a i s  a s  a  s u p o l - e n e n t  t o  o r  s u b s t i . -

.c 'ut  e for  copso: ' l  30 C5'R. 8l-5 :  ?2 (  e )  :

P  e l i t ione : -s  a lso  c l -a im tna+*  t -ops<> i l  s to red  i -n  p i  les  du- - i  i :g i  ia i  n ing

c F e r a t i o n s  ' , s  s u c  j e c t  t o  s c l m e  e r c s i o n  a n a  d e g = a c a c i o n  c f  b i  c l - e g i c a l

acr * iv i t i r  "  Cur ren t  r=gu] -a - - i cns  ,  noweve=,  requ i  re  ih ,a t  temporarY topsc i  L

p i ' l -  es be protec:ed f  =cm ercs ion and cont ami na!:*us .  30 Cf R 8l-  5 .  23 ;  FED

: i i - 2 8  "  P e i . i t i o n e r s '  a l l  e q a i . i o n  t h a c  t o p s o i l  s u f f e r s  b i o i o g i c a r  d e -

q=adat. 'cn "" ;hen stcred f  cr  long per iod's is not s"dppcr ' .€ i  b:" '  e Errs!1-u c lat

FED I I I -?8 .  I  tbere fore  ccnc l  ude tha t ,  t t re  pe i . i c : -on  area  ccnza i : rs  su f  -

f  i  s" ;  er j f  - -cpsci l  ?hai .  is  su!=able ' ic)= plant growlh tC) suPEcrE successfr

reveseta- . ion  o f  sur face  n ine i ,  a reas  -

3 . ,  O v e r b u r d . e n .

Three stuC:.es,  :he EMPJA repcrt  c ieed abcve, t* le SIe repcrt

prepared. fcr  u l i ,  r rd a stui l r  of  LE e=i l - ] -  hoLes eerf3rnrec by ul f  ,

d .encnsc5a ied  thac  su i iab le  overburden fo r ,  rec l -a ina t ion  .  ex ls ts  rn  * re

n e t  i  t i o n  a r e a ,  p X D  I i i  - 2 g .  E s L i m a - r . - e s  o i  t h e  d e p t b  o f  s u i i a b i e  p l a n i
k -  * c

. ' ' .
g=owth maiertal !n :he pelrtron area ranged frsn, ,  J-5 ,to: 

'298- f  eet '  PED
. . - . . .  . .  r ;  .  r

I I i  -  ZA.  These szu i ies ,  ,ho- rsev  e t  ,  oo  subs tan t - :aze  gec i * . iono : . rs '  c la ins

tha t  the .  overbu=den has  a  h igh  sod: -L rm con- -er l t t  T i re -e f fec ts  o f  a  h igh

' '
so ' i i . f - :Tr ccnr.enc i  measured as sod j -urn abscrr ica ra ' t t 'c--  SAR") ' -  Jre iecar led

i n  D : - -  C n = r . 5 r  a f . ! . i i a v i t ,  P e - - .  3 > : .  2 1 l 1 T l - O - . i : .  ,  T h e  P r o b r e r n s  o f  s o d i c
* f J  J 4 .  9 v \ - u J  q - - - + L Y - s t

cverbur ien  can be  conr - -=oL l -ec ,  hcwever  '  by  bur :a  f  under  tcpso i l -  and

b e c c e r  o u a l i t y  o v e r b u r d e n . '  B u r i a l  w i t h  f o u r  f e e t :  o f ,  g c o d  q u a i i : y

':

,



o v e r b u = i e n  c r  c c n 3 a r a b l e  - . i o - 3 t f l e n t  ! s  r e q u i - r e i .  b y  a p p i i c = b i e  r e c u ' l  a -

t i o n s .  3 0  C f R  8 1 6 . l - 0 3 ;  P D  I I I - 2 9 .  S u c n  b u r i a l  o r  i r e a t m e n t  s h o u ' l  i

s u f  r i  c e  b e c a u s e  s c u i i  e s  s h o w  t h a t  b u r i a l  w i t . h  f a r  l - e s s  g o c d  o u a l  i t v

Ecp_so! l -  (  on lv  5  cn .  )  can  su t rs tan : :a r  J -y  reCuce soc ic  Carnaqe -  ' v ih ' :  I  e

upwa:C r f tcverneni  of  sodiurn rnay eccLlr  over ; i  me r  resea=ch suEEests 'u l r3t

p r o p e r  b u r i a l -  n i t i g a t e s  t h e  e f f e c t s  c f  t n i s  n i - g i 3 - - i o n "  P E D  I I I - 2 9 .

Dr .  F r rsch) :necr - .  has  fo r : ; : i  no  inc rease i -4  so i rum :n  fcur  Yea5s c f

i a q r  r  n c  s n : r . J  s i l , n o l e s .  T ; .  9  /  2 9 - 3 O / 8 0 ,  p .  E 9  .

Accc= i : rgJ-y ,  I  ccnc lud .e  r i .a :  su i - -ab le  overbur ien  fc r  rec- l -ama: ion

exr  s rs  i r r  :he  pe t i t ion  ar  ea

(

4 .  V e  .

F e t i  t  i  o n e r s  c ' l  a i n e i  : n a t

t e i  t e  s c r e a a : c  B : v c q  c a n y o n

cark '  s natural  syst  erns .  Pel  "

a r . z e m r t e d  r e e i a n a t i c n  w i 1 l -  b e

non-na+- jve  spec les  sneu lC ncE be per : 'n i t

l {at  i  onaL P ark and incer5e5e vrr t r  the

Ex. 2 {126 .  Tney ar sc at"Suei '  that  arry

Iack lng  i  n  vegeta t ion  d : .vess : - t l z '  F  e t  '

5x.  2  s27 .

Revegetat j -on rpi- .h.  nacive specie-= 1 s requirgl  by the Su:face i+; !n-

inE Act,  Bl . i .nough in--roiuced,. jsPgg:-es .ma) '  be,ru5edl  i f  j . :  i  s , ,  Si- tovl i l  tha:
'

t h e v  w i I t  n o t  i n t e r f e r e  w i t n  n a l u : a l i s 1 ' s a e m s : " ' . ' ; - 3 0  U - S - C - i ' $ ' . L 2 6 5 i b ) ( 1 9
: " - - i  " - -  :

N o n - n a t i v e  .  s p e c 1 e s  h a v e  b e e n  i n t r o d u c e d  i n  , t n e r , ' s - * u '  1 1 :  a r e a s  c l c s e  ' L c

' . , . 1  '

tsryce Canyon Na1 i  onal  park.  l l "ese spe'c ies of  ptant.s 
' l rave 

not 
'>een

sirown to be a L!:r eat' i .o tne park - PED I II -26 .
'

,  Spec t f i c  i : r re rs f  i y  les ts '  cn  ,  t .he  lvegeta f ion :  an  tne  pec i t  i -on  area
. '

we ie  e  cncuc t .e ; i  by  oSM.  Tabr - r .1a te i .  resu l ts  aPPear  !n  ' . feoLes  I I I t s  e ' -1  !  ,

: I E 6 - i 2 ,  a n i  z l i z 6 - I 3  a r  p E D  ' I r I - 2 9  t c  r I f  - 3 o . " :  T h e s e ,  , s t u d i s s r  i n i ' i -

ca t re  t i ia t  the  veoeta i i cn  corTr , i l l :n i t i  es  a re  genera l l y  more  even ly  '1 :s -



o

t : r b u t e i  w i t h i n  t h e  a r e a s  t h a t  h e i ' e  b e e n  r e v e q e t a r e i  t n a n  i n  - , h e  e x -

i s i i n c  c o n c n u r i - t i e s  o f .  i h e  p e t i t i o n  a : e a :  F E D  I T i  - 3 O .  I :  {  s  s  r g n i f i :

can ;  Lha i  th i  s  d . i s i r i  bu t  i cn  occur rec  even ' , -bougrh  t } ie  . reveget  a teC Dor -
I

:  i  c : :s of  +*he stu:y area .v/er? 
F]  ar t .ed r+ ' t th seeF, mixtures contar: .anc oni

ole cr  Ewo species.  FED Co:r inrents at  419 (commen:s of  Uf I  )  "  Seec nix

ies ign  w i lL  be  c r i  i i - ca ]  to  t re  ach i  e .zenent  o f  pcs t : r r in ing  ve !s -uE- . i  en

c i  v e r s : i y  r e q u ) - r e r c e n t s ;  n c w e v e r ,  n u n e r o u s  d ' i f  f  e r e n t  s p e c r e s  h a v e  b e e n .

s u c c e s s f u l - i y  e s : a b l i s h e c  o n  e x p e r i n r e n i a l  p l o t s  w r r * h . i n  t h e  p = t r - . i o n

a r e a .  T a c i =  r l i t s  6 - L 4  a r  p E D  I I I - 3 O b .

i  t ,he :e" f  c re  re  j  ec t .  Fe t  :  t ioners  '  c  I  a i rps  t i ra t  non-nat :ve  soec ies

shou l - i  .ace  be  used : i l  =evegeca i  i  cn  a : rd  :ha :  reveq e . *a t ion  weu l i  resu i - -

in  a  lack  o f  vege-L=- , - : -cn  d i .vers i ty .

5 .  C l  i : n a t e .

Fe: i  - * roners  s ra te i  - -ha t  the  c l j  mat  i  c  ccnc i i t  ions  in  * "ne  areF a ]  so

wou ld : - inped ' *  revece-*a t ion  because J -arge  s tcms ccmmcn t .e  the  ar=a wouL

' i  n r - r rF= qa  'o rcs icn  and rep lacenent  o f  fo res t  cCver  " * i t i - r  a f t  e rnac i ,ns  a re :, - .

o f  g r rass land and D+rq  so i  i s  wou l -d  c3use changes : .n  cL imate  (  " iessaca-
. i

evapora t  ion
' . ' ' . - . ' ' :

rnake :- : r=iqa=i .on essent. iaL , for  i r l=nt  qrowlh.  but '  an adee;r iate srrDnJ. '-  - .  -  - - - - ; '  
, _ . .  . . . :  : : - - : -  > - : . : - . * :  - : + J

o f  s u : t a b L e  w a t e r  f o r  ' i r = i g a t i o n  
r s l  n o t .  p r s s e n t . '  T n e  a v a i ]  a b l e  '

: . .

v ta  te r  i s  o f  'poor  qua ' l  r  ry  and i t s  use  .wou i i  aogravate  che sod. ium'

a n i  e = c s i o n  p r o b L e n s  a s s o c r a - . - e d .  , w : - : h  r e c o n s c r u c t - e d  s o r l - s  -  P . e : ,  d i 9 .

Severe  spr rng  r ' ihuaders tc=n= 
I  

, . cccmpan iea l  Uy  t r ig i - r  wr r :Cs  ,  :an .C l -  ess

seve:e  su l iu le r  ccnvec t ive  s to rns  occur  in  t lhe '  pe t i t i  on  asea.  Suc t
'

s t  r r - r n s  . - a r r  c a u s e  s r g n i f  i  C a n E  C a i n a q e ,  i n c J - u c i i n g  = r c s i O n -  p L : D  = : * 2  ,

- i t f - :



l i : - 3 2  "  F u r t h e r : n o r e ,  t h e  o r y i n g  o r  " d e s s  i  c a t  i  o n  "  e f f  = c * '  c a u s e d .  D y

t h e  i  n c r e a s e d  s u r f a c e  t e n p e r = t u r e s  o f  ' d , i s t u r b e s  s o i l s  a n d  w i n d  n a v

De ennanced r+ir  en t . i le preiomi nan: pi  nvo:-r-  juniper ccmni:Jni ty is remc'veC .

F E D _  I i i  - 3 2 .  . E o v r e v e r . .  s u b s i . a n t i a r  s u r i a c e  a c r e a c e  w i : n ' i  n  t h e  o e t i : i  o n

a r - € a  h a s  D e e n  d : s t u = b e c .  a n d ,  s u c c e s s f u l  r  Y  r e v e g e - r - a = e C .  T h e s e  r e v e s e t a -

: j  c n  s u c c e s s e s  h a v e  o c c u r r e d  o v e r  i o n g  p e r i o c s  o f  t i  n e  (  f  O - Z O  y e a r s  )

a n i  o n  p l o c s  o f  i a n C  r a n E i n g  f : c m  2  ,  O O O  t o  3  ,  3 0 0  a c : ' e s  ,  s u ; f  a c e  i r s  -

tu r :ances  wh icn  fa r  exceed lhe  annua l  d . i s t .u rbance c f  pc ts l f -u la i -  n r in ing

a p e r a : i o n s  a s s u i : l e d  i : :  t h e  D e ; r a r : m e n : ' s  a n a r y s j - s .  P E D  i l - g ,  7 = f - 3 2 .

| ' u r : h e r n o r e ,  t h e s e  a r e a s  h a v e  b e e n  s u c c e s s f u i l y  r e v e g e t a t e C  u n d . e r  a

var t  e t .y  o f  we=rne;  ccn i i t ions  an . i .  nc  la rge  sca ' l  e  revegeta l ion  ia i  l -u re :

] :ave beer raDcr iec o= cbsen"ed. PED 77-32; PED CCi i t :nen:s e. t '  5CC-50i

( -e<'cnn -< e tc : '3s-, i ncny of P.oDer*- Cerry' ) .\ ;  . " "

F e= i  t i -one=s '  c- ]  ; . i in ;ha:  i : . :urbed areas vr i l r  nave to be ' i  r r  j - -

gated is al  so r=f  u=ed 
-b1, - .he avar labl-  e ev' i .dence .  f ; le anual  Dree rP*

i ra**1On charac ter is i i c  o f  in is  a rea  (  peo rT"*2 ,  IT - t -27  a ia  !ab ]  e  I I IB6"

or  rev  egeta i l cn  s ince  la=gea t  P E E  J i i - ? E c )  i s  a P p a r e n t J - 1 r  s u + : i c i e n t  i'  : . - : .  . . :  - ,

d i  s - .u rbeC.  a reas  in  th .  s  ieg  i  on  have o* . t  = t " .==s  f  u l i l r  : reseeded w i ihou '

ihe  a :d  o f  i r r iEa- . i  cn .  PED f  I i -31 ' .  ,  . ;P ,e . - ' - i i i oners  .ana -o :ber  i cc .T ]nenLers

.  .  
r '  :

r -ha  re  r^ :  + r :  zp  the  Drec ip i ta t j_On Of  tne  - las t .  fCUf  vear5  (wnen the  ,S tue i '

! ,ere ccrnducted )  as at ,ypi-  cal  .  PED Connrents at  324 (  corn:aenls of  Sierra

c r  ' - . ] - :  r , a n a  I  D e f e n s e  F u : r d )  a n o  5 C 1  ( t e s z : - m c n r *  o f  R c b e r t  C u r : y )  -  T h e . y
u " -

' . '
s u g g e s t  e h a c  m o r e  r e p r e s e n E . a : . : v e  i a l a '  j - s  a v a i l ; b L e  : i n  s c u r c e s  a n a l y z i :

the  h i  = t  o r ic= . ] -  weather  ccnd i : i cn= i ;  - rhe  reg i -o .n  anC in  Ufah .  io iC  '

T l i i ?  i . e l a r : r r e n t -  h a s  r e l  i  e i  c n  s i t e - s p e c i f  i c  d a : a  c b t  a r n e d  i = o r , r  E r e

. '

- - ?  ? -



s u r r o u n d : - n g  a - r e a s  r t s - , - h € r : n a n  " p = e c i p : . t a t i o n  d a t a  e x L r a p c i a t e i  i r o m  r

g icna l  ,  o r  S ta ie  averagres .  "  PqD Conuren i .s  a t .  599 (  resPonse to  - r - -€s t i  mon

of  Rocer t  Cur=y  )  .  The- .e  p rec i  p i := ! ron  neasuremenLs ,  :oge 'Lhe= 'w i t r r  20

ye i rs  c f  success  c : :  c : :a i  neo areas  anc  ex : re r i inen ia l  p l  o ts  w i i 'hcu :  the

-  i  " i  , ^ ,€  i : - . . j . sa i ' i  cn ,  derno l ts - , !E+*€  tha t  vegeza: i  on  can be  es iab l i she i  on
d . - , , j - L J  t . r ' . , L  - l - ; :  - q  q  i - : v 1 . ,  s L

i i s t u r s e o  s o i l s  i n  t n i  s  a r e a  u n i e =  n a t u r a l  w e a l h e r  c c n i i : i  c n s .  i

: .herefor:e i inc.  *-ha-t  pe-. : - t i  oners nave not shown Lrtat  c i ima: ic con' i i  -

- ' - i  ons  w i  L i  be  an  insurnoun*-ab le  bar r i  e r  ro  success iu . l  reveget 'a t j -on  or

d ls - -u rbed sc i l s  in  : -he  pez i - - ion  area  -

t s .  H v d r o l o s r c  E a l a n c e  -

F e c i : i o n e r s  c 1 = ! : i a e C  t h a t  s u r f a c e  e s a l  m i n : - n g  o p e r a t i o n s  i n ' c h e

D€-- iz;  cn area wou' t  d i r repasab.Iy ha.r : r  ane h; . -erolcgic bal  ance ani  wa+-e:

qual i :y and quanr. ,  - , -y bct  n wrchi  n arC w:- ihout the pe:! t : -on area "  Pei  '

sd i2 - l -5  -  sucn opera l  j  cns  a iJ -ege i l y '  wou l -d  des t rov  anc .  PeI lnanenz l -y  a l - t

aqu i f  e rs  and assoc iaced spr ings  (  inc luCing  t .he  lTava jo  Sa: rds toae

aqui  f  er  )  whi  cn a5e the pr incipal  scurces of  water f  or  f rany l - rnpcr:ant

t  ;nc.  uses ia t the area .  Pet.  
'  

t i t3 .  Agr:cu1.tur.al  acc:-v i ty r*oul-d be

ad.verse ty  a f fec :ed  because the  essent ra l  hycro iog ic  func=ao: ls  'o f
' . .

a t  l -uv i '= i  va l - ley  . f l -oors  wou l t . ' i r "  a l - ie=ed,  and " ,d+nag*d '  P* : .  ' { f15  '  ,1 ,  l lhe

eros ion r  f  L-ooor: :E and s ed. imen*- caused. by in in ing oP.=-rat  ions end' ,  d '$$ra'

. . '

vace i  b1r  revegeza l i  on  fa r - lu res  wou ld  a iverse ly  :a f f  ec t  s t re3 lns  - in  - ' : :e
: l  '

a r e a  a n i  r e s u l  t  i n  l c s s ,  c f  , p a s t r u r e  a n i ' ,  c : o p i S n C -  P = l  .  f l 1 5 '  
.  , . ,  . ,

T 'he gual i -uy and. quant i ty '  of '  wacer i -s a,  ina jor  'concern in t . ' !he
' ' . ' ' . '

S ta t .e  c f  U"ah and i  s  o f  spec ia ] -  ccnce in  rn  l i :e  Pet i t ion  are3 .

. ' :
S g r i  g s  a n d  w e l - . : - s  i n  t n e  a r e a  a = e  l m P c r t a n t : s c l u r c e s  

, o t ' v ' P - r - = =  , t o t' .  
: '  :

a g r i c u L c u : a l ,  1 : v e s r o c k  a n C  o t ' h e r '  ; u s ' e s -  
F E D  i I - 5 ' t o  I i - 5 , " ' .  T h e

,  ' l '  - 3 B - . ,
, . ,  .  _ ,



m a  j o r  g = o u n o  v , ' a t e :  
' r e s c u r c e  

i n  t n e  ' o e t  i t i o n  a r e ?  i s  L h e  S i a v a  j o

s a i d s : c n e  a q u i  t e r  ,  a n  a q u i  f  e r  o f  g o o d  c n e m i c a l  q u a i : - : y  '  ? E D  i I * 7

tc  I i *E .  l {h i le  Lhe Depar - , -ment 's  s tud ' i  es  suEges:  rha :  n i ln ing  c i }esa-

t io_ns  ma) .  a l te r  tne  hydroJ-oE ic  ba lance in  and arcund - ' -he  pe t ic icn

-  -^ r  , :n .^ ,o - - -a in ,  lnsu f  f  rc ien t  an i  con f  ] i c i , : .ng  da- -a  ccncern i -ng  t -he
e . : -  C a ,  s - l u e '  b e - t ' ,

h y c : o i  o g i c  b a r  a n c e  . D r e c r u o e  a c c u ' a t e  a s s e s s i i l e n * -  o f  ? e * - e n t ' i a l -  c h a n g e s

or  a iverse  i -np=c :s ,  'a t .  l -eas t  u rx - r ) -  '  specr f i c  rn in rng  anc  rec la rna t ' ion

pl  ansT,Fer in i - -  appr:cat ions are evalua-,-ed !n the future -  PED conrrnenis

a a  3 0 1  ( r e s p o n s e  : o  c o i l n e n t s  o f  s i e r r a  c r u b  t e g a l -  D e f e n s e  F u : : i )  "

I t h e r e f c - r e ; i n c , s s i e s c r i c e C b e l o w ' t h a t p e t i t ' i o n e r s ' c o n E ' e ! : + * i o n s

tha t  sur face  cca l  rn : - r i  ng  operac lOnS Wcu l i  adverse ly  a# f  ec- -  t le

i rydroJ-ogic bal-a: Ice are not supPorteo by - ' -ne reeo:d '

I  "  D e s t ; u c t  i  o n  o f  A q

The Depa=menz 'g  s :u i , ies  ind ica te  tha i  p rooosed n i  n i  ng  cPera-

: ions wi  !  1 no.t  dest=oy a]  
' t  

lbcaL aqui iers as e 1 ai :ned by peir*u" i  one: 's '

Oniy -carts . ) f ,  one l -ocalrzed aqui  fe:  - -  the aqurfe= in t i re Daksaa san(

s-r-cnA* Coal-bear i  ng forma=ion --  woul ,d be 
'qeszrol te i  

by r ' l inrng '  PED I '

. :

14.  Ot i ler  Jocal  3qui- f  e:s that  ,  suPply spr ings in che eet i t ion area vI

no t  
.be  ia+ f  accec  bec iuse  a  650-700 ' fooc  sha l - ,e , ,  ba != lq r .  separaLes  t re  a (

'  '  ' . -  ;  '  . . - . ' , . ' _  . _ .  
- '  .  ' . "

f  ers Srcsn tre .o=- i -bear ins na' terrar '  t i rat  r*r t t :  pe'  *=: : : '  

^  

t :o_l ] t=t*  "

IA-"  'at '  PED I I  -2 '
Th is  sepasat  l cn  IS  E i=aph ica l  l -y  d iqp l -ayec  in  F igure  I :

i  che 44 Sprrngs !n Or ne=r PrcPcsed rn- i : : rng 
' '= i -= 'as that  are

.sncrrrn in exi  s- ' ing reports ano cn 
-  eX: s i ' ing $laps '  20 '  spr inEs in or nea

..
r - ' ^ t ! 1 i  l . r e  r i e q i . r o w e i t  O . f+-h,e Dakoca f  c r iaac i  on wculd .  be des i i ' r -cye i  or  5  aqRlr1ca l

. . . '
wh i  l e  24  sg r lngs  a re  no t  i i ke lv  t c : .be  a f  i ec - -ed '  -  PED I r I - i 3  "  The  r  c

'  1 n
J J



c f  w a t  e r  f c r  - _ n e  2 a  a r f  e c - - e d  s p r i  n g s  i s  e s : i : i ' , a - . e d  t o  b = -  l - 3 2  a c : e - f e e i

: r o m  t h e  a f i e c t ' = c
p e r  v e a ; .  i ' r r c . .  D i  s - l - r i  b u i - i  o n  o f  . r e : r i a c e m e n - -  

w E * u e r  j

, ! _ l . . . 6 = : ^ , . l : = n A + h e r e u . r l l b = s u i : i c i e n - - t : m ^
s p r t n g s ;  . . r t , I  n o t  b e  d : f f i c u l c ,  a n d  t n e r e  w r L l  b =  s u f f i c i e n t '  t i m e  D e -

fo : -e  loss  cccurs  Lo  conduc- -  necessary  s tu i ' i  es  a r r i  p r .v ioe  fo r  wate ;

T ; 1  a o c i l l o n ,  U r T  h a s  c c r L n i t - .  e d  z o  i e v e l o p  a l t e r -
r e p i a c e m e n t "  I b i i '  : '  u . t . a  ! r c ' >  s l J r t s r ' & L ; J e

r : a i i , z e  s u r f a c o  \ r d - u * r  s o u : c e s  a s  n e c e s s a r v  t c  r e r : r a c e  s p = i n g  w d ' - ; € r S

los t  iu r . i  nE n in i  ng  oper= t - i  ons  .  pED cornnen- -s  a t  11L-4 \2  '  i ' ' i  ra l r i r  '  the

v ie ics  o f  che  un=f f  ec te i  spr i  ng ls  a re  apPrec  - :  apr  J -  g :ea ter  : : :3 -

t ; re  y ie ios  c f  ihe  a# f  ec t 'ec  spr ings  '  Tne '  esc l rnare i  annua l  y ie id

o f .  tne  24  uaaf fec ied  s  r l -ngs  i -s  55O acre- fee i '  3s  op5rcsed tc  L32

a c r e - f  e e t  f c r  t h e  2 0  a f  f  e c - , - e c  s p r i n g s  '  P E D  i f  I - I 3  L o  I I I - r  4  '

uncerc roun i  min i -ng  !n  the  r re t i .L ion  are3  courc  ceuse 10ca ' l  water -

I e r r e l  d e c l l n e s ,  C n a n g e s  i n  d i r e c i ' i  o n  o f  \ * ? ' - u € !  f l o w  '  i n c = e a s e d  c i s c h a :

- 'o . i  
er ,ser beis ani  d. i  vers i  on cf  surface ' runoff  i  nr 'b tne gr.und '  ?ED T-

: e e d  a v e r a g e  a n n u a L : : e n o + f  (
1 5 . . f n e a ; l c u n t o f d i v e r s i o n w c u L d n c t e x c e e c a v e r d g

. :
20  -uO 25 ac :e-  f  ee t  Pet  square  n !1e ,  bu i  p rcbab ly  wou ld  sange =ro !n  z= :

. '
+,r  ^r1F-€nrr : th of  t r re annua^l-  runoff .  PED rTI-15" l . {Oreover,  r - :no{f  s(
k v /  v - : *

diverced wour_c not be ro-.E, but wour-d be sto: 'ed and even+ al- ly '  d' is-

cnargeh , probabiy eJ-ser,rhere in the :=*.,  drainage' 'area '  gED rr r:15 '

' .

The:  waler  needs Of  ,ar ,  ,  lncreased'  rpopuiat ion crea**ed '  t rV mrntng ' i : l

. I

t n e p e t i t : . c n a r . e u u . ' * . . e s : i i . e a t ' e d . . . ' 7 o o a c r e - f e e t P e r y e a r - " :

L e r  s u p c r i e s  ( a s
n e c n ! . y I ] o n c r ' t e r : n u n a v o i d a b l e i m p a c = . o n w a

s u " . n i n g  a  i o n g - t  e : n 1  I n c r e F  s e  i n  ' P o P u l - a t j - o n )  '  ? E D  i j I - l - 5  '  U i I  a s s e r :

t -ha-,  ccnsixnct  i  ve use of  water '  b i  } :uqnans: 5f tould be '  ccnstdlelPd i f 'a long

l

ter :n benef ic iaL ano best '  . t '="  "  :of :  
. r , -ne 

' reso-urce 
'  FED e qnu'nentS '  iEC U'2 "

:  
: o  b e  -  i e v e  1  o P e d

W a t e r S u p P i i e s f o r ' : n ' c r e a s e c ' ' p o p u l . a t ' i c n w o u i d l r a v e . - , - -
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;  Ib i i . .  The i .eep grcund- ' * ia :e r  source  g f

has  nc t  De€r ' l  deve loced c r  apFropr i  a tod

P E D  f I - E .  T h e  e f f e c t s  c n  t n e  t { a v a j o  s a : l

wou ld  be  inc :ease i  ProPcr - t i ' ona te ly  i . i  a r '

vea :  i ' de . re  pu inPec l  f ro rn  i t '  PED I I i -15 '

i o e s  n o t  s u p p o r t  p e a i i l o n e r s '  a l l e g a c i o n s

ared '^ tct : ' l  d 'des*r- toy aLi  iocaL 3ou; ' f  e=s o. lC

oor s

T h e D e p a r t n e r } i s P c n s c r e d a s t u c i r v n r i c h i o e n t i f i e d a i l u v i a l v a l l e r

i loess  +-na t .  F ,ay  un ieS ' l  ie  agr icu l  ? r : ra ]  Por t f ,ons  o :  the  pe t i - taon area  "

?h :s  IggO szud l r  D1*  ; .eck  C.  Sch:n id . - . ,  Ear ih  Resourees  Ccnsu l  t i -9 ,  ucdat r

a  1_977 s tudy  thaa found nc  a l_ l -uv ia i  va l ' l  ey  f1ocrs  in  i -he  AL lon  coa l -

.t ,ea se area . pED ccrmrre::.ts at l-33 -134 ( ccri in=n-rs of En'vi ro:urre::t3l D=f enr

F.rrnrJ )  and 32 (Coirunents of  LI I I  )  "  The loca*- i  on sf  Possi  b l  e a- l l - r :v ia l

va l  l  ey  f loors  as  iep ic :ed  in  F igur=  1 I34- t  aE PED i i -8a l  i io  cpn ; : reneer

abLe tc  de t 'e rmin '(  j -neluding , the Pet! ,L i  oners and in iervenois )  i ras been

whe*.her.  tne l 'es.sent:-al ,  hydlc logic , funct io,1s " '  '  of  a l lu,v ia j -  I .aJ-Iey

'  
-  

; '  : i  
l

f1oo.rs,  as oef inea ac 30 c! 'R'  ?Ol ,  5. ; '  . i r r , .*= pet i t rqn,  area 'wi l -J-  be da-rn*

a-oed .  fne surf  u."= 
j l ' { inJ-ng 

Ac: ina algrre -uf  *  regulaLlons ' rec-uir€ r  how-

eves ,  ' r -ha t  any  f  u tu ;e  :n in ing  In  tnese a ' reas  mis t  bq  .  conducte i  So as

-*o  prese=Ve or .  ree<;a ! ]  ; . sn  the  ess  en t  ia l  h1 'Cro logrc  f  unc l ions  o f  lden
. -  .  ,  ' . . '

* i € { e r i  a ' r . !  u v i a . r  v a . ]  I e y  : l o o r s ,  S e c : i : c n i  s ' } o - i b i ( 5 ) ' : i n a  5 1 5 ( b ) ( t o 1 t  3 0

cFR 785 . l -g  and F '22 .  A  f r .na l  ie* *ern inac icn  'on  th rs  i ssue ldL l  t : :us  be

made i  n  revaewinE spec i : i c  
' rn i : . rng  

qnc i  ;ec lamat '  j -on  -n Ians  /  p=5mr* -  app i i c

. - . i  ons  in  the  fu lu re ' .  '  '  r  f :no t i t } ru . t  su f  f i i e i  en ' t -  ev ioence:  i s  DOt  'ava i lab l



' i pon  v rh i cn  Eo  de t  e rn ine  whe ine r  m ' i  i : i  ng  r  n  : he

i a m a c e  . , i r e  e s s e n t i a l  h y c r c ' l  o E i c  f u n c t i o n s  o f

p e t i z i  o n  a r e a  w i l l -

a l 1 u v l a l  v a l l e y  f ' l  o c r s

3 . .  E r c s i - o n  a n d  E i f a c t s  = o n - s t r e a r n s  c h a n n e l s '
t

The reco=. i .  dces  . ien ic :s ; ra te  cha:  su : - iace  coa l  min i  ng  ope=at "  i  ons

i  51  * rhe  .pe : , i  t . io i  a rea  w i l l -  cause increase i  e rcsron  anc  sur face  runof  f  '

Th i  s  shcs : - te r : r  l rnpacz  wou lo  resur t  f=cm t re  ren icva ' l  6F  veqeta t i  cn ,

o*Cpsc  j - l "  and cverbu;cen ha- ' jd l i r ,g  and rcad ccns t ruc t ion  asscc i  a te i  '

w i i i  m in ing .  pED i r i - r5  ano r r r - r -6 .  Rec l -a rna"L ion  ac t iv i t ies  suc l :  as

regrad ing i  have s i - ra i ra r  eFf  eces .  rn  par t l  cu t  a r ,  tne  longer  Pcs :  n in ing

S - ' € € D s l o p e a r 3 a s a n d ' : n e i e c = e a s e ds lopes  re .su1-* iag  f rcm regradrng

i  n; i l - l ;aLicn on f  ecl ,a j  :neo l -anc's t ; tay cause 
-an 

increase in sros l  Oa '

pED I I : -16.  In tur : i ,  lncr=ased. sei . i  Tnent ' in streanrs niay change

the sed.rrnen-L*ca;=ying clra;ac-.er ist ics and'  I 'ocat ions of  receiv ing

st= eans .  -L Dl :s "

Tn,e presence Oi Slqni ; i  cani '  arncui l :s of  g:ravel  in --he s-c ' Iean1

becs 6i  a l l  rna 3cr s. : :eans c=cs s ing st  r i .pp=bie 
" !  

and's f ;1 :he pe: i  - - ion

( ccncerning post' rrc-ning topegraphy '
ar€a and ,a:?-Dl icabl  q regtuJ-a+- ions

- -  J  - -

stabi  r : -zat : .on.  ,cf  gurr : -es and r i r r -s ,  cx€Eied by er.osion anc ,genera] '  h1r-

c- forogle balance ) i  wor: l  C : I imrt  1ong: teYxt.  e. f f  ects 'cn ,s lqeam 
c1annel  s "

' a ' i : .

r p i a " r  30  c rR :a : . e .+ i - . 57  and  -100 - .1 -06 ; ' :ED : :T : "Ls  - -  
, :

. a h , D i s t - r l c t O f f i ' c e ' ) ' a n d Z g 9 " ( c o n m e n ? s - o f ' s i e r r ao f  tsLM e=dar  C i  tY ,  Ut  :

CLub Legal  Def ense i 'und, 
.  

Furt ' i rer ITIcre,  t 'he rreccrd ' ,cen!at" :  
" t fO"S 

_" 
"  

-. :
r io 'ence t } .a r  re ! 'ege la t io '  c i  m ined areas  w iJ - i  be  

luccess fu i  
' '  ! -  f ino-

-  - - .

J-ng= cn soi ls and revegetat ion, tabove- Accord:-ng1]2,  any s i :o=t '  ?e'nr

i  s e d i m e s r :  e f f e c : s  s i ! l  i e c T e a s e  a n C ' p r o d u c t i v : t y ' o f '  s o : I s

l " s e  a s  s l o p e s  
' b e c c n r e  

s e a b i  l - i z e c  a n d '  v e g e t a t : o n  r e e s t ' a b L r s h e '

.  - 4 ) -



!
t

-  I  i h e r e f c r e  c c n c l - u i e  i h a c  s u . r f a c e  c o a l  m 1  n a n q  o P e r a t i c n s  ! n  L i - r e

pec i - - ion  a . rea  w i ' t  l -  no i  cause . !ong te : rn  ad ,verse  ercs j -on  an i  sed ' i rnenc

ef . iect .s "  
and chat the shcr:  tern i  mpacts of  mining wi l  i  nct  inh j -b i l

:ec l -a rnar  i . cn  o f .  n i - :ed  a . reas .

4 .  T h i  l i a v a j o  S a n c s t o n e  A q u i f  e r .

T h e  r e l a t l o n s h i - p  b e t w e e n  t h e  c c a l ,  w i e h i n  - , - h e  p e r i : i o n  a r s a  a s d

the  proposed A lLen- I , * la rne= VaJ-J -ey  Energy  Sys- -en  i  5  desc=:bec  in  - 'he

-

Bure-u of  Land Manageinent.  r  s envirorunen:al  impac-,-  statement on tnat '

sys tp rn .  iLLen-Wa=ner  Va i f  ey  Energ l r  Svs=e:n  F ina ' l  Eav isonmenta l  Inpac i

Sta-.enen-;  (evrv EiS),  Vol-ume l - ,  Chapter 2" Br ief ly,  under t i :e AI{v '  Drc>'

i rcsal  a ccE l  wi th i  n Lno- Ar tcn leasehold wouiC be crushed ,  c leaneC a-nC

ccnbine.: witl: water at a preparatj.on plan*- to ro=r't a coa] slurry ' -Lt{1

EIS , 
'1,16r ,r-c. 1, D; 2-5 . Tl:e,-_ccal sJ-urry wculd be purnped' irom i: i le PreTri

acien p1ant.  in iwo separato s:eel  Lz- i rch c iaraelar pi  pe' l  ines to two

power p:  a;1ts ,  Waier needei  fo= the -ereparatrbn piant a: :d '  cca] s lur=y

pipel ines wou' t  d be suppl  j .ed f rqn deep wei f  s dr i  lLed rn - the i {ava jo sarrr

s ione aqui . f  er  .  rb id.  -
. : : :

The State of Utah ( pgC Conrnenls at 56 s.nd. 
'72) 

, E1 Faso CoaI Ccin-

pany ( PED Ccnnan;s a: .  f  OZl and gf f  (  PED, CommSnts.: 'at 435-435 ) have

. ' . ' . . . . . . . . . , ' ' . . ' i . . . , , ' ; . . . . . . . , . . ' . . . . i ,

l teaCfastLvl  malrntained.that , ,a6s. . .suest icr  of  "punPlng "wjater f rom L\e
I - - '  

- - - - -  - - r

. .
I , {avajo sandst :one aql r i {er  for  t -he sLurry  t r iP1J-rnes t=, ,  not  a ProPer Iss i

i  n  lh is  des:-c inar- ion prcceeci  nE,  
-cut  is  an issue soJ-e lY,  wi - ih : in  tbe jo t '

. . . . , . . - , - : r , , , ' . .

i sd . : .c : i  cn  o f  the  Sta te  , .o f  U- !ah .1 ,  in  cont ras t , : . ' ,pec ! ' . :oner=  have na j -n -

' .  
t  

:

tarned tha+- the ls lur=1, syst .e:n ' ,  :and igs potren**rJ l  ef iects on the'  Nava jc
. :

sancstone acu i  f  er  must .be cons' i  dered i  n. '  the copi  ext '  of  -  whecher 
' ree larn

:

ac ion  is .  iechno lo-c ica lJ .y  and.  eccnomica ' l3 -y  feasrb le  :  (  pgn 
;Co*=t t "  

a i '
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l I 3 - t j . 4  ( e c n r , r e n i s  o f  i n v ! r o n m e n i a L  D e f  e n s e

r . ' i t h i n  t h e  S r : r i a c e  I ' i i n i n g  A c t ' s  d e i i n ! c i o n

a t l o n s '  ( P i p  C o m m e n t ' s  a t  3 2 I  ( c o m m e n t s  o f

I

o f

c h e  E a r t h )  )  .

-  T h e  D e p a r - - n e n t  ,  t h r o u g h  t ] : e  A s s  i s L a n c  S e c r e L a r y  f  c r  S n e r g v  a n d

l 4 i n e r a l s ,  h a s  a c ! . . n o w l e - d g e o  o u = ! n g  P u b l i c  h e a r i n g s  t h a t '  t h e  ! s s u e  o f

w a t e r  r i g h t s  i s  w i t . b i n  t n e  e x c l  u s  l v e  o o m a i n  o f  t h e  s t a t e  c f  i l t a h  a n i

n o t  w i t i : i n  t h e  s e c r e - . - a r v  o f  t h e  r , n t e r : c r '  s  a u t h c r i i ' y  
' \ 9  i 2 9 - 3 0  / 8 0  T r  '

D .  4 i2 -423  )  ;  s -ee  a1  sP  PED Comments  a t  653  (  respcnse  to  tes l r rnonv  o f

J o h n  F e r r e i - i  )  .  T h e  D e p a r l r n e n t '  s  s P e c i f  i c  r e s p o n s  i b i J - i  t y  '  \ i  d r Y  '

to  cons  i i e r  the  impac ts  o f  the  p rcpcseo  cca i  s lu r ry  p ipe l ine  on  * 'a ie

q u a l : t v  a n d  q u a n t . i t y  ( s e e  S e c t ' i o n  5 f 5 ( b ) ( i 5 )  o f  t h e  S u r f a c e  l { i n i n g

. e c : )  c a n  o n l V  b e  d e t , e : l r . i n e d  o n c e  a  s ? e e i f i c  n i n i n g  a n c  r e c l a m a " i c a

p i a n / c e r n i t  a F ' P l i c a t r c n  r s  i i l e d  "

p e t i r i . o n e r s ,  c l  a i n s  c c n c e r n i n g  t h e  N a v a j o  s a n d s i c n e  a q u i f  e r  v ' e : '

ana lvzec  bv  . ' he  De5 :a r i rnen t  becauqe  pe t i  e ione=s  a l leged  tna t  cump ing

D-enc  cn  i :  f o r
f rom - t .he agu . . fer  wo.u1d adversel -y  af fec i '  users wi ro oe-

"  ' ' '  '  
' '  :  

Ihe FED ana' I1 's  is  of  th is  i
* o u i * r  s u p p J - i e s .  ' g / 2 9 - 3 A / 8 0  T r t  p '  4 7 3 "  i

i nd  i cqees  l thu . t  pu rnp lng  :wa t ' " t  f t om the  Nava lo  san is tone i  " ' nu i f  
e r  ro r

y e a r s  m a y  a c v e r s . r ;  a f f e c t  t h e  g u a n t i t y  o f  w a t , e r  i n  s p , r i n g s  a n d  w e , -

the  pe t r . l on  a rea .  pED . r r l - i g  -  These  
" i tec ts  

. rn3y ' .ex tend  loe l r  be1 'o

I : - f  e  i o f  t h e  n l - n e  b e c a u s e  t h b  . ' - o e t i t ' i o n  a r e a !  5 i ' , 9 r o u n C  r s a t e r - s j ' s t e n r  h a

s 1 o w r e s p o g 1 5 g . t i R € . s , ; ' " . l o . . ' C o m m e " . | = ^ : : ' . . ' * . . . * * € r r u = * -
: , : . " . \ . . - 1 , ^ ^ i . . . - . . . : D ^ F ; i n n j l n f : i c e ) .

P a r k S e r v , " c € : 1 a o c k 1 r . . | ' 1 o u n c a i n . R e E i o n e 1 o f i i c e ) .

As  no tec  in  bc - .h  Lne  tno  ,g  r : r - iO  )  and  tn=  A i \ r /  E IS  (  4 -3  )  '  t he re

g  ! n f c n r n a : j - o n  o n  t h e  c h S r a c t ' e r i s t i c s  a n d r  r e e h a r g e  c a p a b i l

. :  
'  .  - 4 1 -

i u n c  )  )  a n i  * . . n a t '  D u m P : n 3

o ! .  " s u r f a c e  c o a l  n i n i n g

S i e r r a  C J , u c  a n c  F r i e n i s

a



o i  r n e  N a v a l o  s a n c s t o n e  a q u i i e r  '  A ' 5  a  r e s u l r  '  a c c u r a L :  p r " t r ' r c :  I o i l s  o i

i r _ m ! n g  a n d  r . c c a t i c n  c f .  i m o a c t s  o n  w a t e r  q u a n t : - t 5 r  c c u l d  n c i  D e  n a i e '  - ( e

a i s o ,  ? g D  C o n m e r , t s  a i  2 1 - 2 5  ( c o n m e n t q  o i  3 L I 4 ,  c e d a :  c i t i r ,  u t a h ,  l l i s c r i c

o t . f . i c e )  ,  } 2 3 - I : ' 3  (  c c m r n e n t s  o f  E n r , i r c ! . : n e n t a l  D e f a n s e  F u n c  )  a n d  2 9 3 _ 2 9 5

a n i  z g i  (  c c n ; ' e * t s  o i  s i e r r a  c r u c  L e g a r  D e f e n s e  i u n o  )  )  '  T h e  t i t l l  ! e Y

C c n r i - n i s s i - c n o f - " h e C i i y c f S - - ' G e o T i ? r ' ' - r t - a h ' r c c c r r e d t h a t ! c b a s

n l r r n a A  m  i  I  I  i  n n c  . - - f  c a i ' l  O n S  O i  W a C e f  f  r g m  w e l - L S  C r i l L e e r  ! n  t r e  ] t i a V a  j O
g g . . . P u s  - ; v : ' v

:-

r n r . . . ! . i F J - i  o n  w : - t h  n o  e i i e c t  o n  s p r i n g s  i n  t h e  a r e a  e r t l r e r  u p s c r e a n  c r  o o v , . ;
:  V  - . " s

s ; r e a T a .  p E D  C o n l i - , r a n ; s  a t  g 5 .  o t : i e r  c c m m e n t e r s  n o t ' e d  i h a - ' -  s u b s t a n i i a l

q u a n t i : i = s  o !  v ; a t . e =  h a v e  b e e n  p u m p e d  f  r o m  t h e  N a v a i o  s a n d s  c o n e  a q ' u i  f  e r

f  o r  n a n v  y e a r s  i ? E D  c c m i . r e n r s  a t  1 0 6  (  c o n n e n f s  o i  3 i n g h a m  S n g i n e e r i n g )  )

a n i  L h a t  p u b  j - r c  o e n a n d  c c u r - d  n e v e r  e x c e e d  t h e  a v a i  1  : b i e  w a t e r  : n  t h e

a q u i ' f e r  ( P l D  C o n n e n t s  a t  4 ! 3 : ( c c n m e n t s  c f '  U I I ) ) ' ?un-o i -  ng le c ts and

o t i r e r  s i u i i - e s  n o w  b e i n g  p e r f o r n e d  b v  u r r  s h o u i i  o r o v i d e  a o d i i i o n a l -

l n f e i : n a t . i - o n  o n  p u n r p i n g  e f f e c l s  t n a i  c a n  b e  a n a l V z e c  ! n  t n e  c c n t e x z

I t j ' o n  p i a n / 9 e r n i 3  a p p l i c a t i o n  f o r  t h e
o f  a  sPee i f i c  m in ing  a 'nd  rec iana  

, r r " ra=  o f  t {a - - i ona r
r , - r + n n  ' t a = - c e h c L c l  

.  
' F E D  

I 1 . i - 2 0 ;  ? E D  C o m n e n t s  a t  3 5  ( e c n
A !  L U r r  : =  3 r L

' ' .
Fa rk  Ser r " l ce ,  Rock lz  f i oun ta in '  R 'eg iona l  O f  f  i ce  )  '  29  5  (  comnents

o=,  s  ier r i '  c lub ,Legal -  
De iense c lub )  a ' ld  i35 {  cenrnents of  'u I r  )  '

,  I  - .  "  
:  "  r  : '  

L l v :  w h e L b e r  
' l  c s s

F i n a J - i 1 z , i n s u f f i c i e n t . . d a t 3 ] e x i s t ; i ' o . . e v - ' a 1 u a c e f u ' . . .
:  n. i  r i  p-

:  : ^ -  - r r X t l r  = n r l  !  l  I ' U A L l v l r

o f g o o o s u a l i c y ' w a t e : r a v a i l a b r e f o r p u b J - i c a n d i r r i g a t i o n u s e a n s o e -

grada t i cn  o f  
' aqu i f  

e r  n , , . : r ra "  ny  r " . * -ne  f=cn  ac lae  en t  - t t "=  
_  : " " t 1 :n rne'  ;  

' ' ' F l i t v - i P g l  . I I I - 1 9 '  ' I
r c a L e r  o f  ' E ? o o r , 9 . u a a i = y  r v o u l - d  a f  f e - - c :  w a t e r , { u a l i t y ' '  ,  

P -

. . :  ,  "  
' '  : -  :

t h e r e f o r e  c c r n c l u i e  : h a : t .  . c r e s e n c  c a i a  a r e  i n a o e q L l a t e  t C  i e c e r i n l n e

w h e : n e :  p u n g i n g  f  r c m  t : r e  i ' l a v - a  j  o  s a n d s i c n e  a g u i f  e r  w o u l - o  a i v e r s e J - y

a ! i e e : p r e s e n t u S e r s o i t n e a g u : ' u ' . i . . |
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T t r i n i t h a : t h e r e c c r d i o e s n o i ' s u p P o r i . o e t i ' - i o n e r S '
'  L n  S u r ' l n a r y ,  ' L  : r r t \ -  ! : r ; s  

.  _ . _ . !  J

a i r . a g a t i o n s  . i h a r  s r i r f a c e  c c a r  i n i n : . n 3  o , , e r a t ! o n s  w o u i d  s i ' E n i f ! c a n : l 1 t

h v c r o i c g i - c b a l a n c e o f t h e g e L i t i o n a n i S u r r c u n d i n q a r e a S ! rd a m a g e  ' i ' n e  ;

o e s t . r o : * i n g  a s u i i e r s  a n i  a s s c c i ' a t e o  s P r i n g s  '  b y  d ' r n ' a g i n g  t h e  e s s e n t ' : a I

h y c r c j _ o g r c  f  u n r c . ' i o n s  o f  a r l u v i a r -  v a ! 1 e y  f i o c r s ,  b y  i n e r e a s  j - n g  e s c s i o n

a n i  s e c l r n e n l a : L o r l  r  a n d  b y  r e c u c ! n g  d ! s c h a r g e  f : o n  t h e  N a v a ] o  s a n i s c c n

a c u i  i e : i  -

C  .  R - n e * a b l e  R e s c u r c e  ,  ! 3 n c r s
'  i i l v  o  i sc re  t  ion  to  ies  l -

D = , r - i t i o n e r s  c ! a i r n e i  c h a i '  I  s h o u L c l  e x e r c i s e
f  C  L :  t ; v " e -  -

: r . - . ^ 1 a .  € n r  - : , r f  i  n i n g  o P e r a t i c n s
n a t e  t h e  g e * - i t i o n  a r e ' a  u n s u i t a b i e  f o r  s u r f a c e  c o a ' !  n I

b e e a u s e  p r c p e s e d  n i n i n g  o ? e t a i i o n s  w c u i d  a d v e r s e r v  a f i e c t  r e n e \ t r a b i e  r

s o u r c e  l - a n c s  a n d  r e s u l t  i n  s u b s t a n i l a ]  l - c s s  o r  r e d u c : i o n  o f  ) - o n g - r a n g

produc i  i v  r  =y  o f  wa ;e r  supp l i ,  o r  o f  f  ood  o r  f  i be r  - : roduc  cs  '  ?e - '  '  T  1 i

3  l  - 3  4  ,  ' R = n e w a b l e  r e s o u r c e  ] a n i s '  a r e  d e i l n e d  t c  i n c l  u o e  ' a q u i  f e r s

a n d a r . s a s i a r t h e r e c a a r g e o f a q u . i i e r s a n d o L i r e r u n d e r g r o u n d w a t a r s '

a r e a S . f o r a g r t c u l * , . u = a ] - o r / s i f v a c u l c u r a l p r o o u c : i o n o = , f c o d a n d f j ' c e =

a n d  g r a z \ n g  L a n i = . , '  s e c t i o n  5 2 2 ( a ) ( 3 ) ( c I ;  3 0  c i F '  7 0 1 " " 5  a n c  7 5 2 ' L }

t b } ( 3 i . ' . . . ' : . :
a f i e n  c r i t e r i o n- :

Pe t i . - . . i c .ne . rs ,  a l i ega t ions  ccnce , rn ing  . . th :q  .des ign

a r e  c  I  o s e . L - ' n c f u d e

r n . : i . : b . l - a n c e  ' d i s c u s = e d i  a b c r " e  '  r m p a c + * s  c i t e d  : b Y ;  P e t i " i o n e : s  I

. r - \ J Y i - u  v 5 - 6 - ' 4 - - -  -  :  

{ '  = r - a e ]  g r a - r g d

o e s ! ' r u c : i o n . o f a q u r f e r s a n d . . a q u l i e r r e c h a r g e c a p a c r t y r a c c . e . l e r

e r c s  i o n  a n i  s e d  i r n " e n l a r  i o n  ,  a n d  w i  i h c  r a w a  r  o f  r v a  t e r  f  r c m  L h e  l { a v a ;  o

s a n d s t c n e  a q u i f e r -  n ' . a .  1 i 1 1  1 2 - r - 5 .  B a s e o  o n  r n ] ' p r i o r  s E a ? e r n e n : s  a n c

o i o g i c  b a l a n e e ,  I  i e c l i n e'  r e l J e g e t a t : l o n  a n o  h ' w d r
f i n a : n g s , c c D c e r R l n g

' , :  1  :  
u n s , L l r t a b 1 e  f o f  n i n  i  n g  o n

I o  o e s  i g n a t g  a n y  o i  " - n e  P e c t  
- ' i o n  a r e  L i r ; r g ^  - - -  *  -
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c = r ! = r - i r - r n
t h e  b e s  i s  9 i  t h e  r e n e w a b l e  r e s o u i - c e

"  D .  A i ' . e r n a t i v e  E n e r q v  S o u r c e s. _

F : - : i a  j . Ly  ,  pe+ - i - - iCne rs  aJ - l egec  t ha t  "  Lhe  F l -anneo  A ' r I ! -  s ys - -an  (  l n -

n j r r r i j n c  * - h e  p r o o o s e c  A i t o n  C c a l  l t i n e  i n  t - h e  a i f e c r e i  a r e a )  r s  i : o l
U  -  u s  - 5 . r

r rec l=+r "y  Ec  meet  e iecr r i ca l -  energ l f  needs  
" '  

Pe t  -  $36 '  tey  d ' :ew

t i :e conc'r  us i  on thac darnaEe tc i -por ' -ant  resou=ces withi  n lhe pe: i - - : -on

area can be  avo ic reo  by  deve] -cpr - lE  o ther  env i ; -cnsren i .a r ry  Pre fe :ab le  an i

e c c n o m r c a l l - y  s u p e = i e r  a r i e r n a i i v e  e n e r g l r  s o r J r c e s ,  s u c h  a s  s c l a = /  c c n -

servaLion ,  CCgene=at lOn, gec-, .he:nral  ,  i '+ ind anO hyoropower '  Fet '  1 i l i  35

a n c  3 6 .  S e v e r a t  c o m m e n i e r s  C i s a g r e e C  w r t h  p e L : ; i o n e i s '  c o n c l u s i c n s  t h ;

a i , :e rnac ive  energr } r  Sources  a :e  p re fe rab le  aT s ta ted  t ra t '  an} r  CsnSj . ie r :a

+ i  nn nf  qrrnh al  ternat. ives is rncre apP:cpglate i -1 ihe ccnte>: ' t  of  the Dt
L " . ] - \ J - J  l : r :  J  u u : r  e *  s

,,ar;men*.- 
, s forthccrring decisi cn on Lhe Ar i"en-via-rner val-ley s1'scern ' P:i l

Cornnen--s at  55 (  ccm;ients of  the Sta+*e of  Utah )  ,  6 l l -  (  iest i  mo::Y of  Rol

i ieustcn ) , 54O ( :escimcny ef J=.-= ,.niee i iole ) and 682 ( ccrunent's of b!'

Douglas "Ll : t  s arom) .

f l :e issue of  a l ternat i  ve energy sources nas been evaluatei  in ' * I1

>v:-ded by S ect  i  on 322 (  dt  of  the Sur f  ace Mi: : ing Ac** and 30 C

T h i s l i - s s u e  k ? . s  a J - s o . p p t " p r i a * ' e  f c r  c c n s i d e s a t i o n  ! n  c c m -
j 6 9  " r 7 ( e )  "

t  A fr=.ft  1 =l- 
-

g l :ance w i i *  ' t i re  Nat iOna!  I  E inv i ronmenta l  Po l i cy  
iAc t  '  '  4C CFR'  !5CZ '  i4  '

' ,

: s e v e r a l  s p e e i f i c  a l - t e r n a t i v e s  t o ' t n e  A - l - l e n * , w a r n e r  v a l l e y  s ) ' S t e m  h a v e

been anaiir z'ed.' in .cetall i  r! BLH' s Elv:-roiu:lenc'al impac: s Latemenr cn

2  a n C  4 '
tha t  sys t  em .  A l r 'V  : iS , '  'Vo1ume l : ,  : .C t tap ters  2  anc '  +  '

"  i  l rave  
" . r " luded. ,  

hcwe l 'e r ,  tb ra t  Poss ib le  a l  t ' e rna t ive  energ l '

sources  do  no t  cons t j - tu :e  a  bas- :s  fo r '  des ig : ra t ' i  ng  lancs  i l J lsu i tabLe

f  o r  m i n i n g  u n d e r  s e c t i o n  5  2 2 ( . a )  o f  c h e r  s u - r f a c e '  M : n l n g  A c t  '  A e c o r i -

-47,-



j . n g l i r ,  I  h a v e  o e f e r r - e d  c o n s i o e r a . - i c n  o f  t n o s e  a l t e r n a t ' i v e s  t o  I n ) '

ccns  i  dera : ion  o f  the  : igh ls -o f  -wav  fc r  the  A l - l -en-warner  Sys t 'em " -
;

VI  "  F 'UTUF.E FEDER\L ACTiON.

-  
U n i e r  t h e  t e r i n s  s f  m v  o e c i s  i  o n  d a t e c i  D e c e m b e r  1 5 ,  l 9 g 0  ,  d s  e x -

o la i -ned iJ l  :he  above Sta tenent  9 f  R .easons o  I  have ees ' i  Enat  ed  cer ta in  F

eral  1anis unsui tabi  e f  cr  surf  ace coal  nrrning operatr i :ons in crd er -uo D

ven:  5  i .En i f : -can i  damage tc  E=Vce Canyon Nac icaa l .  Park  '  :  have dec  1  rne

to  des lgnat ,e  o* ,her  a reas  o f  Federa l  l  an is  unsu ' i  tab i -e  ro r  rn in ing .  None

i -h  e i  es^q .  i  i  i s  1  i ke ly  - . -haE a  var iecy  o f  f  u tu re  Feoera l  ac : . i  o -s  maY be
u f - s & e u s t

quested. ei . -her in uniesignat.ec a:s>s or for  unCerEround nd-ning in --"re

c e s  i  g n a i . e o  a i e a s .  I n  t h e  f  u t u r e  r  S D a C i f r c  P r o P o s a l  s  m a y  b e  r e c e i v e i  b

Fe i .e ra l  a -cenc i  es  ,  such as  r igh t -o f  - io :ay  o r  ra inera l  I  eas  e  aPp l ie  a : ions  c

rn!n-:  ng cr  a ln pla: l  of  operat . ions 'Lo the Bureau 6€ Lani  Hanagelneni  0 .

c i l  ano  Eas d=r i i : .ng  cern i !  app l i ca t  ions  Lo  :he  U '  S  '  Gec log ica l  Sur ' - rev-

,- . , r  , r r i  nrr  n]  an. /penni :  a.ppl icat ions tc i i ie of  i ice of  surface lq in{  ng "  v l -ne
V ;  t ! 6 - a a v

ever  bureaus cr  .h? Degarc lent  recea ve such apPi- icat ion5 or  requests.

tnelr a{e i:rec.Lei b1r paragrapns 5 
.an 

A 7 of m}r d eci s ion to t'ake aI] nec

ess+ry 
,actrons 

to ,  rmpJ-emenL this :  dqcr+jon. inc j"uCi ng ref erral to t l :re

! {at i  onaL : ,Park Serv ice ' .  o f  appl icat ions 'and '  requests '  t :
-  .  .  

-  )  
r '

Bryce Canyon Naironal Park or the va:-ues for wnj-cn it '*-a's estabii shed '

' '

anc i  to . l taxe  t i iese  fac tc l rs  in to ,  acccunt  in  decr€ ing f  
.v /ne t l re r  tO a ]  low

:

the ' Park or
such '  ac . tev t t :es  on .  non-des : -gnated  . , federa l  Lands  " 'nea: : '  :  -

I  -  . .  . '  .  
' -  

. '

rundergroun i  min ing  in  cne 
'de i ignat .eC '  

a rea  "

As  se t  j c rch  in  the  proc iamat icn  escab l : -sh ing

a r k  (  P r e . i i e n * - i a l -  t r . r o c l a n a t l c ) n  N e r .  1 5 5 5  ,l l a t i o n a i  P * - , .  \ -  -  v e * v
' :

' :
( June  E  , '  

' \ 923  
)  )  ,  t he  park  '  s  s ign : - f  j - can t  va lues  a re

. ' :
-18 '

Bryc e Canlron

. 4 . ?  € : a i - -  1 9 f 4- J  r u + e _

' l u n u s u a l  s c e n i c

o:-



b e a u : 1 ' ,  s c i e n i i  f  i c  i  r t e r e s i  a n c  i m p o r t a n c e .  "  T : r i s  p r o c ' l  a n a - - i o n  i  s

r = i n f o r c e d  b v  L h e  r n = n d a i e s  a f . ' - h e  A c i  o f .  A u g u s z  2 5 ,  f 9 i 5  c = e s t i n g

- , -he  l la t . iona l  Fark  Sesv ice  ( I ia : ;  ona ' l  Park  Serv : ,ce  Organ ic  Ac :  )  r  dS

a m e n i e i ,  ] 5  U . S . C "  $ $  L , 2 , 3  a n o  1 ,  t o  P r e s e r v e  L h e  " s c e n e . r y  a n C  t h e

n = * * u r a 1  a n d  \ i s t c r i c  c b j e c : s  a n C  t n e  w i l - d . l i  f e  t h e r e i n "  a n o  t c  " l - e a v e

t i : s r ,  un ippa i :e i  f c l r  rne  en ;  oymen:  o f  fu iu re  genera i : .ons  '  "  an i  the

i . i  rec - - . i ve  s f  L6  U.  S .  C -  $  l -a - l  to  Dr ,c - *ec- -  1  rna : ]age anC -65r  r i s te r  the

,
; :a:k ix l - i  qht  of  the " i : igh pucl  ic  val  ue.  and i - ; l tegr l**y cf  the l {a i ' :  on. : - -

Fark Sys:enr" artd i  q ccnforni  ty rc i :n ;he values and purPoses fcr  ' *zrrc]

. : n e  p a r k  w a s  e s t a b l  i  s h e C .  I n  c r d e r  t c  f u l  f i i l  t n e s e  r e s D o n ' s i b i l - ! : r e :

rhe  De, :a r tnen:  bureaus  tha t  rev ' l  ew fu t ,u re  ' i l c " - *en t i .a l  ac t i  ons  cn  FeC*

e:a l .  Iand.s  must .  ensure  :hac  such ac t iv i t  ies  wt l - ' l  no t  cF  use  s  ign i f  :

ican-. .  adverse:-nPacts on Bryce canlzcn Na-.- ional  Park ano that

the val-ues fc= wnrcn the pa=k was est=bl  i  shed ;* i  
' i  

l -  be protec*-ei  '

C r i c h e o : h e r h a n c , € X ? . I o r a - * i o n f o r c o a ] . a n i g c n e r r n i n e r a l F i n a v

be cond.ue tec cn ?eCera! 1 and,S wt-*h!n t 'he des i  qnatad alea and

son ccai  f  i  e ' les ,  sc long as t 'he re-inrcucnout the A- l - t .or  and i ienderson ccai  f i

qulTements cf  appJ- i -cabl-e rnininE aai  minera] .s l -aws ars sat isf  i  e i  '

Thcse . laws ' inc luoe SecL ion  522 (a  )  (  1  )  "o f  the  Sur face  Min i  ng  Ac :  (  SO

u . s . c .  g  L 2 i z ( a )  ( 1 )  ) ,  
' s e c t i o n s  2 ( b )  , 8 F - ,  9  a n d ,  2 3  o ! .  e h e  M i n e r a l -

L e a s i n g  A c t  ( : O  U . S - C -  $ $  ? O i ( b ) ,  2 O 8 ' I ,  2 1 1  a n d  2 6 1 ) ,  S e c ? ' i c n s
. . ' ;

the  
'Federa l  

Land ?c l i cy  an i  Management  Ac* -  (  43

U : S . c .  $  L 7 3 2 ( b . )  a n c  l - 7 6 4 ( f ) ) ,  a n d  S e c t i - o l r , s  2  a n d  g l o f  
, t n e  l ' l r n r n g

:  . . -
i - n '  i h r e  p a r k s  A c t  ( r e  u : - s . c . : $ $  l - g o 2  a n d  L ' 9 0 9 ) "  T h e  p r c c e d ' u r a l  a n d

s u b s - - a n c i  v e  r e q u i i e : n e n c s  f c =  s u c n  e x p l o r a t i o n  r n c l  u d e  
" h e  

D e p a r t -

nEn:  f  s  requ l -a t ions  a t .  aO Ci 'R  Par ' -  7  44  an i  43 .  CF.F '  341-0  and 34 i5  '  5

= 4 9 '



(  c c a l  e x p i c r a i r c n  )  ,  a s  w e l ' l  a s  3 6  C F F  P a r c  g  ( m ' i  n : - n g  i n  i h e  : : a r k s  )

a n c  4 3  C r . R .  F a r - - s  3 0 4 5 ,  3 g 0 2  a n o  3 8 0 9  ( o t h e r  r n l n e r a l  e x P l o r a t r c n )  '

on  un ies :Ena i .eo  are=s  o f  the  A l ton  an i  l ienoerscn  cca i  f ie l -c 's  r$ ine :

F e d e r a l  c c a l  h a s  a ' r  r e a i y  b e e n  i e a s e i ,  t h e  l e s s e e s  l T l u s - -  f  i ]  e  w i c i r  O S ! " 1

- - o - - i  € i  -  m i  n  j  n ? -  n l  > n s , / o e r n i  t  a p p l i  c a t i o n s  i g  c r d e r  t o  O b n a l n  D e r E i g s i - (
J  g L v  I  - :  e  ^ r r ! 1 4 ; i l v  P t 4 " e

t o  c o n d u c :  s u r f  a c e  c o a l  r n i n i n g .  w i : h i . n  t h e  d e s i g n a t e i  a r e a ,  l e s s e e s  I

apply tc conduct unde=g=ounc nui i  ng so l  ong as chat rnining t rdiL l1o-r '  I r :

duce su l face  impacrs  tha i .  a re  v is :b le  f rom Brvce  cFn 'vcn  l ia t iona l  Parx

excep. " *  in  T ,  3G S,  p . .  Z \ l  ,  e f  tne  Sa l - t  Lake Me: ' i  d . ian ,  v inere  v ls i  b1e cur '

f  =ce rnpact.s rrcrn underqiround. ;n in inE i r .ay be Derlni t ;ec '  E=g Paragss" l r r r :

l -  anc 5 cf  r - ,Ty cec. i  s ic ln .  in or ier  t .o obtain agorovaL 'Lo ccnduct mini : : '

:ne les sees i l ruS-* Ccnrply wi th tne Depar l ' inenu 
'  S reEulat ions govern)-nc

m i n i n g  c n  F e d e r a L  l - a n i s  ( : o  c : ' P .  s u r c h a p ? e r  D ) ,  a s  w e l l  a s  a x J -  a P p t i c *

ab le  recu l  a  to f ! '  requ i re rnents  6€  the  Sta ie  o€  Utah  '

i f  U tan  cc t .a i  ns  my apcrova l  to  assume s ;s l 'us ive  ju r isd ' - i  ce :on

over  ine  regur  a t ion  c f  sur face  cca ' r  m i  n ing i  ano recLamaf  i  on  opera t ' r -on ,s

uader ,  Secc ion  .5O 3  or ,  t ] -e  Sur f  ace  H in ing  Ac t ,  i t  ru r l  i  then  be  e i ig  j  b l  e

to eRre5 in: .o a cooperat ive agreernent.  wi tn i ] :e Departmer: t '  
' ' -o regul-at 'e

ml nl  ng on Fede.rat  lands w:- thrn ucah: upon signi  nE such an agreeinent,

U*-ah would . !e p:r tnar iJ-y t"=p"rrs ib l -e 
' fot  i$plerneni lng and enfore j ' : :g tn

p€rJf ,&. . ' - ,  reguratcry requr rements .  of  t l re surf  ace I ' { inang Ac--  for  coal

rn j  n i  nE on  , i redef  a l  l -an is .  The Depar tnent  w i l l -  s t : -J ' !  
. re ta in  

au tho : " : - ty

t o  a p p , - o v e  m i n i n g  F l . a n s ;  d e s i q n a t e , l - : a n d . s  u n s t i j - ' t a b I e  f c r  n i n i n g
' - , ' . _

a n o  r e g u l a t e  o - . h e r  a c : , i v i t i e s  c n  F e i e r a l  L a n d s .  ? 5  P r o v r d e d  i : ]

s e c : i c n s  5 o 3 ( a ) ( 5 )  a n o  5 2 3 ' ( c )  c f  * . : : e : s u r f a e e  l i i n i - n g  A c . - . "

o \---l - 5 0 -



a D D l : - c a : ! o n  f o r  + - h e  A l - * e I t  c r  - e : r , i e r -

r" ' i  1 l -  t -hen be :-evi  ewea bv Lhe Depar**-

r i i n g  t e  a p p i i c a b i e "  S i a t  e  z n d . f  c r

fp t r  c f  an  a-D! l -  j - ca : i cn ,  cuc ' !  i  c  nc- , i  ce

ngs  ccnd uc :ed  DL l rsuanc  t .c  Sec i  i  cn

-?e ie ra .L ,  S ta=e or  l -cca l  gcve ianenta l -

t l t  t c  f i ' l e  w = i * - E e R  o b 3 e c - - i - o n s  t o  t h e

o n c e  a  m i n ' i  r g  p i : n l c e r ; n : :

-  son  coa ' l  f  r  e . I c  i s  r ece  j  vec  ,  i . :

a c c  c

r e c e

h e a : - i

J 1  ( - : -  r

m e n t  a n o  L . : e  S l a c e  o f  U ; a n

F e i e r a l  r e g u l a t i c n s .  U p c n

w i . i L  b €  i s s u e i  a - n i  o u b ' l  i  c

5 l -  3  o f  the  S ur face  Mrn inq

aaencl  es  v- : - . ' ! . .1 -  i :ave an oppot :unr

- d -  r  A

a c p i i c a - . - i o n .  3 0  C i ' F .  7 ' 8 6 . ! ) .  -

At  tha t  i i  ne ,  the  l la t i  ona f  ?a= 'k  Se=rn- ice  anC th ,e  Cf r ' i  ce  o f  Su= ia

Hi  r lnq  w i l f  rev iew - -he  aPp l ica t  lon  to  de :er r r , i .ne ,  as  requ i . rec  ry  Dar -a

g r a p h  5  o f  i n y  o e c i s  i o n ,  \ n 1 ^ 1 e : h e =  n ' ' . n i  n g  o f  t n e s e  F e d , e = a l  l e a s e s

w o u l  d  c a u s e  a c v e r s e  i - i n c a c t s  o n  t h e  v i  s u a l -  r e s o u r e e s  a n d  n o i s e  l  e v e l - s

i  n Er i rce Canycn Nat:-ona].  Park,  They may then reccln:neni  thac spec" l  a]

u;- i  puJ-at :cns or conC' i  :  i  o;rs 
'  

:c  m. i  t iqrate such damaEe be inc]-uceo ' :  ; i

Lne  Denar t inenc  '  s  d .ec i  s  ion  cn  t l :e  rn : -n ing  p ian , /_cermi t .  app l i  ca t i cn  ,

a s  p r o v : - d , e c '  l n  3 0  C 5 ' 3 .  7 4 . 1  . 1 3 ,  1 6 \ . 1 2  a n i  7 3 5  "  1 " 9  "

As tc any iederal-  ianc.s wi t - l : i  n :he ies igna=ed at- l  - .hat  are not

reai lz sub j  ec:  i .c  Fei 'era]  lease ,  the Bureau of  Lanc Managel l l€ la- ;  shal  I  ,

under  paraErapn 7  o f  my iecrs  ion ,  ensure  r i :a t  sur f  ace  cca l ,  m in i .ng  oF

t : -cns  ,a re  l  rm i :eC in  acccrd .ance v r l rh  ' sec t ion  552 (b  )  o f  the  Su=f  ace  ! ' :
I

i  - -  \  ^ &  S u c n  l i r n - :  * - a + - i  o n s  m a y  i n c l u o e  a p p r o p r i a - * e  c c n c i  t  i  c n s  o n  a n y.,1_,1,.1.L.t .,:t_ i_ .

J -eas  i ng  o f  i ne  a rea  f o r  cca i  deve lopmen+-  o r  w r tnd . rawa l  o f  t he  l and  ! .

i o A q r R . ! -  F s  p r o v i d e C , . ! n . 4 3  C i ' R  l - 6 0 1 . 6 - 6

VI :  .  LESSEE-  TNTERVI : ' JCR'  S  CLATMS C! '  SUtsSTAt \ rT f  AL LEGAL

t h = :  a n

subs t3 : : -u !E

S e c : i o n

L a b i I  ! t y

- 5 2 2 ( a ) ( ' 6 )  
c f  t h e  S u : - f = c e  l ' ! : n r n g  A c t  P r o v i - d e s

j

ies igna--  j - .on snal '1 nct ,  aFply --o l -ands " ' " rhei  el ! n E 1 1 a



L e = a ' a n 3  f i n a l r ; i e

' ' ; e t e  i e  e x i s t  e a c e

T  r " l n r !  P  r  q i  ?  t : i  T - n a  t
:  g : . 9  e

t

h  a v e  i n l e r v e n e i  ! n

r 1 C M  i  n  a r 1 ^ r - d e n r - c
l l t ) l - r ,  - r l  s v e v !

- r  i  - - ^ ^ +  A r  ^ 3  n C M  n n
L ) L L = ' - s u -  u !  . v J ' '

r h e  F ' e r j a r a i  F . e , : i S t e f  .
u - 4  9

a f f e r o e o  a n  c P P o r E u n i t Y

L  c o n - i - r m e : ' t - - s  i : :  [ = . s u r f . a c e  C 3 ' 1  1  r ' : f : 1 i l  o ' i r e r i ' ' ' - i c i

p r i c r  r e  i a n u a r y  4 ,  L 9 7 : . "  i O  U . S " C "  9  I 2 7 2 ( a ) ( 6 ) '

v a r i . o u s  c o : n P a n ' i e s  h c i i r n g  
' l  

e a s e s  i n  i ' h e  P e t i t i  c s  a r e ;

r h l s  p r o c e e d i n g  a n c  h a v e  r e s u e s - L e d  d e L e r m i n a t i o n s  b '

w i t h  3 c  c i p .  F a r r  
- 7 6 2 .  

i  p r e L L n l n a r y  c e c j - s i c n  3 y  l * ' h '

l e s s - e e s .  i - e q u e s t - s  w r I ] .  b e  p u b l , ' s n e d  5 t - ] s s e . q u e r r } - v  i n

T r h e r e a f - , - ! r ,  a L f  i n t e r e s i e o  
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APPENDIX I-4

Certificate of Liabilitv Insurance
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APPENDIX 1-5

Proof of Publication (Proposed)

Upon determination of administrative completeness, the attached newspaper
advertisement will be placed in a local newspaper of general circulation in the Alton area
at least once a week for four consecutive weeks.



Lesal Notice

Public Notice for Permit Application

Notice is hereby Given that Alton Coal Development, LLC is applying for a permit to conduct coal mining
operations at the Coal Hollow Mine in Kane County in South Central Utah. The business address for Alton
Coal Development is:

Alton Coal Development, LLC
PO Box 1230
6 1 5  N , 4 0 0 E

Huntington, Utah 84528

Alton Coal Development has filed with the Utah Division of Oil, Gas & Mining a Mining and Reclamation
Plan (MRP) application. Permit Number C102510005. Application has been filed for the Coal Hollow
Mine. The Coal Hollow Mine is located approximately 35 miles north of Kanab, Utah (the Kane Counfy
seat) and approximately 4 miles south of the town of Alton, Utah.

Project Area Legal Description

All that certain real properfy situated in Township 39 South, Range 5 West, SLB&M, Kane County, Utah, more particularly described
as follows:

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST. SLB&M
Section 30: All of Sectional Lot #l NWYNW%);NE7'NW%; N%NE%;ALSO: BEGINNING 3.50
chains West of the East Quarter corner of Said Section 30, and running South 34 " 34' West 22.64
chains to the l/16 section line; thence West 2.64 chains to the Southwest corner of the NE%SE% of
Said Section 30; thence North 40.00 chains; thence East 20.00 chains, thence South 14.69 chains,
thence southwesterly to the point of beginning

. .. containing 217 .64 acres, more or less.

DESCRIPTION: TOWNSHIP 39 SOUTH.RANGE 05 WEST. SLB&M
Section 30: BEGINNING at a point 5.31 chains North of the EYt comil of Said Section 30, and
running thence South 45.31 chains; thence West 20.00 chains; thence North 20.00 chains; thence
East2.64 chains; thence North 34o 34' East 22.64 chains to the 1/16ft section line; thence North 33"
22' Ee.s,t to the point of beginning.

. .. containing 61.96 acres. more or less.

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST. SLB&M
Section 29: BEGINNING at the Northwest corner of Said Section 29, utd running thence South
34.69 chains; thence North 33' 22' Eart 35.50 chains, thence North 40' West 0.58 chains; thence
North 37' 30' East 12.30 chains; thence West22.23 chains to the point of beginning.

... containing 36.04 acres, more or less.

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST. SLB&M
Section I 9: SW%SEt/q. Et/zSEV+. SE%NE%

...containing 160.00 acres, more or less.

DESCRIPTION: TOWNSHIP 39 SOUTH-RANGE 05 WEST. SLB&M
Section 20: SW%

...containing 160.00 acres. more or less.



The permit application area is located on the Alton, Utah, U.S. Geological Survey 7.5 minute quadrangle
map.
The application was filed and this notice is prepared and published to comply with the Surface Mining
Control and Reclamation Act of 1977 and State and Federal regulations promulgated pursuant to said act.

A copy of Alton Coal Development's permit application will be filled for public inspection at:

Kane County Clerks Office
70 North main
Kanab, Utah 84741

The State of Utah
Department of Natural Resources
Division of Oil, Gas & Mining
1549 West Temple
Suite 1210
Salt Lake ciw. utah 84114-5801
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A notarized statement attestine to the accuracy



VERIFICATION STATEMENT

STATE OF UTAH )
:ss

couNTY oF EMERY )

I, Allen P. Childs, hereby certify that I am the manager for the applicant, Alton Coal
Development, L.L.C., and that the information contained in this application for the Coal Hollow

respects, with the laws of Utah, specifically in reference t
undertakings and obligations herein.

Signed:
Position:

TO bv ALLEN P.\ / CHILDS, the Managerof Alton Coal
7{ duy or o4'l 6\ 2007 "

SUBSCRIBED and SWORN
Development, L.L.C., before me this

My Commission Expires: t-; ?>-o1

Notary n.rbrrn 
"le

t ' IOTARY PUBLIC
STATE OF UTAH

My Comrnrssron  txp i res
January  23  2003

D E E D E E  B .  B E I L
215 South  200 West

P0 Box 11  5
Orangevr l le .  U tah  84537

plicant's itrpgffi,'

Manager
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R645-301-200.  SOILS

210 .  INTRODUCTION

21 1.  So i l  Remo'u 'a l

In this section. the Alton Coal Project i,vi l l  present a description of the pre-mining soil
resorrrces as specif ied under R6r15-i01-221. Topsoil and subsoil to be saved under
R6-t5-301 -232 r,vi l l  be separately' removed and segregated from other materials.

212. Soi l  Redistr ibut ion

After removal. topsoil rvi l l  be immediately redistributed in accordance 'uvith R645-
301-242 and stockpi led pending redistr ibut ion under R645-301 -234. For detai ls
refer to Sect ion 5 of  Appendix 2-1.

220. ENVIRONMEI\TAL DESCRIPTION

221 Prime Farmland Investigation

The Natural Resollrce Conservation Service conducted a prime farmland assessment in
October 2006 and determined that "No Prime Farrnland or Soils of Statewide Importance
\,vere for-rnd r,vithin the studl'arca (Coal Hollow Mine area). per criteria outlined in tire
National Survey Handbook Part 622 and Exhibit UT603-1. respectivel,v (C. Meier.
2006).' '  The assessment stated that the soils ' ' . .could classify' as Soils of Stater,vide
Imoortance. if irri gated.. "

"An available and reliable source of moisture to sustain crops common to the area is the
primary' limiting f-actor that excludes the observed soils from classify'ing as Prime
Farmland or SSI (C. Iv1eier. 2006)."

''ln addition to a lack of a reliable sor.irce of w'ater. soils did not classify as Prime
Farmland due to high pH. high electrical condr"rctivit-v. excessive erosion potential on
steep slopes and slor,v permeabil i t l '  (C. Meier, 2006)."

A copl' of the NRCS Prime Farmland Determination is included in Section 1 of Appendix
2 -1 .

222. Soi l  Sun'ev

An order 2 soi ls surveJ- has been completed in 2007 at the Coal Hol lorv Project.
Appendix 2-1 contains a report that provides the details for this surve)'. The sun'e,v
area is on private lands leased by'Alton Coal Development (ACD). This phase of the soil
sllrve\' \\'as confined to areas proposed to be disturbed during y'ear one of the ACD mine
plan. This soil surr,'ev w'as prepared so that ACD could: 1) identif.v sr,ritable sources of

Chapter 2 - t  - 5125 07



subsoil and topsoil: 2) determine topsoil and subsoil salvage depths and quantit ies: and.
3 ) der,'elop a post mining reclamation plan usin-e salr,'aged soil materials. This soil survey'
covers 230 acres.

An order 2 soil slrrve!'r,r, ' i l l  be completed onthe additional portions of the proposed Coal
Hollor,l' mine area (y'ears 2 and 3) prior to mining.

222.1 00. Soils lvlap

A map r,r,'ith soil map ur-rit delineations is shown on Drawing 2-1.

222.200. Soil Identif i  cation

Soils in the Coai Hollor,v project soil surve.v area have been grouped into eleven soil map
units based on taronomic classification. depth to parent material. and slope. Tire
composition of these map units is described in table 2-1. Detailed descriptions of each
soil map unit are included in Appendir 2-1. The soil sun'e,v map is Draw'ing 2-1.

Table Soil rna ull lt com sit ion for the Coal Hollow ect 'ear i area.

A - J fami l ies compler.  3 to 8 percent s looes

65
i 5
l 0
5
i

f ine.  mixed. superact ive.  mesic Ar id ic Calc iustept
f ine- loarny' .  mixed. superact ive.  mesic Calc id ic Argiustol l
f ine.  nr ixed. superact ive.  mesic Ar id ic Calc iustol l
f ine.  mixed. superact ive.  mesic Ar id ic Haplustal f
f ine,  mixed. superact ive.  mesic Ar id ic Haplustepts

M - B -  D fami l ies complex.  3 to 8 percent s lopes

IVI f ine. rrrixed. superactive. mesic Aridic Calciusrepts

B fine. mixed. superactive. rnesic Aridic Haplustepts

D f ine.  mixed. superact ive.  rnesic Ar id ic Calc iustol l

E -  J fami l ies compler.  3 to 8 percent s lopes
f ine- loarny.  mixed. superact ive,  mesic Ar id ic Calc iustept

f ine- loamv. mixed. superact ive.  mesic Calc id ic Argiustol l

t lne.  rn ixed. superact ive.  mesic Ar id ic Calc iustept

f i ie.  rn ixed. superact ive.  mesic Ar id ic Haplustepts

C -  H -  J fami l ies complex.  3 to 8 percent s lopes

C f ine- loarny.  mired. superact ive.  rnesic Ar id ic Calc iustol l

H coarse- loarny.  rn ixed. sLrperact ive.  mesic Ar id ic Calc iustol l

J  f lne- loamr .  mixed.  superac t ive .  mes ic  Ca lc id ic  Arg ius to l l

D f ine.  rn ixed. sLrperact ive.  mesic Ar id ic Calc iustol l

A f - ine.  rn ixed. superact ive.  rnesic Ar id ic Calc iustept

A
J
D
S
M

I
) :
J J

4 8

60
25
t 5

J

, t
T

2

6
a 1
J I

60
3 0
5
5

E

J

A

B

5 0

l 5

l 5

5

l 7
3 9
1 9

M a p
Uni t  Percent Taxonomic Classi f icat ion:

Moda l
Pedonr
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M a p
Uni t  Percent Taronom ic Classi f icat ion-

Moda l
Pedonr

B -  M -  T fami l ies comnler.  8 to 25 percent s lones

fine. mixed. superactive. tnesic Aridic Haplustepts

tlne. mixed. superactir e. mesic Aridic Calciustept

loam,v-,  rn ixed. superact ive.  calcareous. mesic Ar id ic Li th ic
Ustorthent
Clay'e; ' .  rn ixed. superact ive.  calcareous. mesic.  shal lorv Ar id ic
Ustorthent

- t J

20
2 0
l 5

F - G -  C fami l ies comrr ler .  I  to 5 nercent s lopes

F

C

C

I

coarse- loam\ ' .  r l r ixed. superact ive.  mesic Ar id ic Calc iustol l

coarse- loam1'.  mi.red. superact ive.  f r ig id Typic Calc iaquol l

f ine- loamy. mixed. superact ive,  mesic Ar id ic Calc iustol l

f ine-loamy. mixed. superactive. fri-eid Aquic Calciustept

O -  R fami l ies comrl lex.  I  to 5 r lercent s lopes

O fine, mixed. superactive frigid Aeric Epiaquept

R fine-loamy. mixed. superactive. frigid T.vpic Ar-eiaquoll

a f-ine. rnixed. superactive. frigid Typic Argiaquoll

P f ine- loamy. mixed. superact ive f r ig id Aer ic Calc iaquol l

L f ine- loam,r,- .  mixed. superact ive.  mesic Calc id ic Haplustal f

C f ine- ioamv. mixed. superact ive.  mesic Ar id ic Calc iustol l

L -  H -  K fami l ies complex.  3 to 8 percent s lopes

L

H

K

C

fine- loam.v.  mixed. superact ive.  mesic Calc id ic Haplustal f

coarse- loamy. rnixed. superact ive.  mesic Ar id ic Calc iustol l

coarse- loamr.  mised. superact i re.  mesic Ar id ic Calc iustept

f ine- loarn,v- .  nr ixed. superact ive.  mesic Ar id ic Calc iustol l

D -  W fami l ies compler.  5 to 30 percent s lopes

9A
9B
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20
1 0
t 0
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40
3 0
20
l 0

) )
3 0
l 0
5

8 5

D

w
A

flne. nr ixed. superact ive.  mesic Ar id ic Calc iustol l

f ine- loamy. mixed. superact ive.  mesic Ar id ic Haplustol l

t - ine.  mired. superact ive.  mesic Ar id ic Calc iustept

Creek bottortt

- t l
,,1 1

l l
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U fami l l ' .8 to 25 nercent s lopes

, r  Cla1e1. rnixed. superact ive.  calcareous. mesic.  shal lorv Ar id ic
u 

Usttnhent

T loaml ' .  rn ixed. superact ive.  calcareous. t -nesic Ar id ic Li th ic
' 

Ustorthent
B f ine.  mired. superact ive.  t 'nesic Ar id ic Haplustepts

A fami lv,  8 to 25 percent s lopes
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Map
Uni t  Percent

So i l
Tvrrer

Moda l
PeclonlTaxonom ic Classi f icat ion2

85 A f ine.  rn ixed. superact ive.  mesic Ar id ic Calc iustept

l0 B f ine.  rn ixed. superact ive.  mesic Ar id ic Haplustepts

5 U 
Cla,"-ey.  rn i red. superact ive.  calcareous. mesic" shal lor ,v Ar id ic
Ustorthent

2 8

Soi l  tarnr l ies r rere s i ren lc t ter  designat ions.  because r t  r ras not  possib le to correlate the soi ls  to establ is l ted soi l  scr tes stnce
no NRCS publ ished or  SSL. ' t tGO cert i f led soi l  survev c lata exists in or  ad. jacent  to the Coal  I - lo l lou pro. ject  area.  Assigt t r t tc t t t

of  soi l  t rpe let ters enabies compar ison of  map uni ts and s impl i l ies nrap uni t  nanres.

Sor l  t an i i l i es  c lass i f red  us rng  Kers  to  So i l  Ta rononn ' .  N in th  Ed i t i on  (NRCS 1003)

3 s o
Lln

pedon dcscr ibed ui th in nrap uni t  boundar ies that  represents the character is t ics of  the soi l  tnmi l r  u i th in t l te sor l  r t tap

?.22.300 Soi l  Descr ipt ions

Based on the order 2 soils survev that u,as completed on 2007. the follo\,ving soil map
unit descriptions and productir,'ities appl)'. Additional information describing each soil
map unit is contained in Appendix 2-1.

A - J families complex, 3 to 8 percent slopes

General Description

Map unit 1 is dominated by'cla1'e1' soils with very slow h,vdraulic conductivit"v- rates of
less tlran 0.04 inches per holrr based on the silty cla.v soil texture (p. 91. Renard. 1997).
The depth to Tropic shale is greater than 40 inches in the major soils (A and J). but minor
inclusions with Tropic shale from 20 to 40 inches deep occur. The map Lrnit is dominated
bv bie sasebrush and grasses.

This map unit occurs at the north end of the map unit where the Coal Hollow'project
proposes to build facil i t ies and establish topsoil and subsoil stockpiles.

Taronomic Soil Classif ications

Typif ing Soil Pedon Descriptions

Soil colors are for dry' soil unless specif ied otherw.ise.

The tvpifuing soil pedon for A famill 'soils in rnap unit 1 is soil pedon 77.The surf-ace is

Percent Soi l  Senes
of Map Farni l l '

U n i t
6 5 4
1 5  J
r 0  D
5 S
5 M

Tarorronr ic FarniN

f lne.  nr i red.  superact ive.  mesic Ar id ic Ca
f ine- loanry.  rn ixed. superact ive.  ntesic Ca
f ine.  mixed. superact ive.  mesic Ar id ic Ca
f- ine.  rn ixed. superact ive.  mesic Ar id ic Ha
f ine .  rn i red .  suoerac t ive .  r les ic  Ar id ic  Ha

ustept
dic Areiustoi l
us to l l
ustal f
LIStCDtS

Ty'pi f f  ing Soi l
Pedon

l 8

) :

4g 'F

L

p

* Lab analr , 's is of  n 'o i f i , inssoi l  pedon for map uni t .
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agra.vish brown clay'loam 12 inches thick. dark gra,vishbrown (moist). The subsoil
(calcic) consists of light brorvnish gra-y silty' cla.v. light olive bror,vn (moist).

Decomposing Tropic shale occurs at 12 inches below the surface.
The t;-pi[ ' ing soil pedon for the J family soils in map unit 1 is soil pedon 32. The moll ic
surface is a bror,r'n loam 8 inches thick. \'er]' dark gra,vish brown (moist). The subsurface
(argil l ic) is a pale bror,vn cla1" loam and silty' clay', brown (moist). The subsoil (calcic) is
pink loam to 6 f-eet. brow'n (moist). The r"rnderl,ving soii to nearly' 12 f'eet is light ,vellor,l'ish
bror,i,n silt;- clav or,'er pink coarse sands w-ith 10 percent faint strong brown mottles.

NI - B - D families complex, 3 to 8 percent slopes

General Description

This map unit is dominated by' soils u,ith Tropic shale parent rnaterial at20 to 72 inches

belorv tl-re surface. The map unit is dominated b,v big sagebrr-rsh and grasses r,vith some
pinl,on pine and Utah juniper encroaching along edges of the map unit near map unit 5.
This map unit is dominated by' clay'e-v soils 'uvith very slow h,vdraulic conductir,'it,v rates of
less tlran 0.04 inches per hour based on the silt,v cla,'- soil texture (p. 91. Renard. 1997).

This map unit occurs at the north end of the map unit where the Coal Hollorv project
proposes to build facilities. A second small delineation of map unit 2 occllrs along the
south bor-rndar-v of the proposed vear 1 mining area west of the count;- road.

Taronomic Soil Classif i cations

T"v-pif1 ing Soil Pedon Descriptions

The t-vpif,ving soil pedon for M famil-v soils in map unit 2 is soil pedon 3. The surt-ace is a
brorvn loam 4 inches thick. dark brown (moist). The subsurface (canibic) is a grayish
brown cla.v loam and siltr, 'cla,v loam l5 inches thick. brown (moist). The underlf ing
subsoil to 33 inches is l ight brownish gra)' si l ty'cla,v. l ight olive brow-n (moist). Tropic
shale parent material occllrs at 33 inches below the surface.

The ty'pif ing soil pedon for B famil.v soils in map unit 2 is pedon 4. The surface is pale
bror,vn silt,v clar'-l inches thick. dark grayish bror,r,'n (moist). The subsurface (cambic) is
light bror.r,'nish gra,v silt,v- clay moderate to strong structure. dark -eraf ish bror.vn (moist) to
31 inches. Tropic shale parent material occurs at 31 inches.

The t1'pif1, ' ing soil pedon fbr D famill '  soils in map unit ? is pedon 2. The surface (moll ic)
is bror,r,.n cla,v loam l2 inches thick. \'er1'' dark gra.vish brown (moist). The subsurface

Percent Soi l  Ser ies
of Map Farni lv

U n i t
Taxonomic  Fami ly T, ' -p i fy ing Soi l

Pedon

6 0 M
2 5 B
1 5  D

f ine
fine
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xeo. superactlve. nles
xed. suoeract ive.  mes

c Ar id ic
c Ar id ic
c Ar id ic

Ca lcustepts 3 *
t *

+

) *
Hap
Calc

ustepts
xeo. suDeractlve. mes usto l l

*  Lab analvsis of  tvni fv in s o i l edon for mao unit.
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(can-rbic and calcic) is pale brown silty clay' and cla,v to 48
The subsoil is w-hite silt"v clay'to 72 inches. brow'n (moist).
occlrrs ar 72 inches belou,' the surf-ace.

inches deep. bror,r'n (moist).
Tropic shale parent material

E - J families compler, 3 to 8 percent slopes

General  Descr ipt ion

Map unit 3 is characterized b1' r'er1' deep soils that shor,r' some indication of alluvial
deposition most l ikely from the large alluvial fan that formed this porl ion of Sink Valley.
Recent soil deposition fiom nearb-v- Robinson Creek is indicated in pedon 6 by-an
increase of organic matter at 12 inches below the soil surface.

Taronomic Soil Classif ications

T1'pi$ ing Soil Pedon Descriptions

The t,"-pif"""ing soil pedon fbr E family soils in map unit 3 is soil pedon 6. The surface is
brown loaml'' sand 12 inches thick. dark yellowish brow-n (moist). The subsoil (calcic) is
pale brown loam and sand.v" loam to 34 inches deep. brown (moist). The underlying soil
to 60 inches is light gray'ish bror,vn silty'' cla.'-. bror,vn (moist).

The t"vpif,v'ing soil pedon for J family in map unit 3 is soil pedon 3 1 . The surface (mollic )
is dalk gra,'-ish bror,vn loam 7 inches thick. dark brown (moist). The subsurface (argillic)
is light vellor,vish bror,r'n clay loam to 17 inches. dark yellow'ish bror,vn (moist). The
subsoil (lower argillic ar-rd calcic) is light brownish gra)' and brown clay' loam and loam
to 52 inches. gra,v-ish bror,vn and brown (rnoist). The underly'ing soil to 1 10 inches is r,'ery'
pale brown sandy'loam and loam,v sand. brown and.vellowish bror,vn (moist).

Percent Soi l  Senes
of Map Farni ly

U n i t
Taxonotnic Farnil."- Ty'pi fy ' ing Soi l

Pedon

60 E 
f ine- loamy. mixed. superact ive.  mesic Ar id ic
Calciustept

30 J 
f ine- loarny' .  mixed. superact ive.  mesic Calc id ic
Arqiustol l

6 x

a l

J I

5 A f ine.  mixed. superact ive.  mesic Ar id ic Calc iustept
5 B f ine.  mixed. superact ive.  mesic Ar id ic Haplustepts

t  Lab analvsis of  tvpi fv ins soi l  pedon for map uni t .
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C - H - J families complex, 3 to 8 percent slopes

General  Descr ipt ion

Map unit 4 is characterized b,v l'er1' deep fine-loaml' and coarse-loam)' soils r,vith mollic
epipedons and calcic horizons. Lime accumulations below' 12 to 22 inches are common in

these soils. Soil pH is strongly alkaline below 22 inches in some soils. Vegetation in this
map unit is big sagebrush and grasses.

T"vpiff ing Soil Pedon Descriptions

The ty'pify.ing soil pedon for C family in map unit ul is soil pedon 17. The surface (mollic)

is a bror,vn clav loam 9 inches thick. dark brown (moist). The subsurface (cambic) is a
pale brow-n clay loam to 18 inches. brow'n (moist). The lower subsurface (Br,vk) to 45
inches is light,v-ellow'ish bror,vn loam and cla,v loam. dark,vellowish brown (rnoist). The
underlying subsoil (calcic) is ver-v pale brow'n clay loam and silty clay to 80 inches.
y'ellor,vish brown (rnoist).

The ty'pify'ing soil pedon for H family' in map unit 4 is soil pedon 39. The surface is
brown cla,v loam 12 inches thick. dark brown (moist). The subsurface (calcic) is a very'
pale brow'n to light yellowish brown sandy loam to 36 inches deep. yellow'ish bror,vn
(moist). The underly'ing sr-rbsoil is a verl' pale brow'n very cobbl,v loam.v sand to 75
inches. brown (moist).

The t1'pif ing soil pedon for J famil,"- in map unit 4 is soil pedon 19. The surface (moll ic)

is a gral'-ish bror,rn loam 6 inches thick. verv dark grayish bro'ul'n (moist). The sribsurf-ace
(upper argillic) is a bror.vn and pale brown clay loam to 2.1 inches deep. dark gray'ish

bror,vn and y'ellor,vish brow'n (moist). The lower subsurface (ior,ver argillic and trpper
calcic. Btk) is apale bror,vn loamto 37 inches deep. brown (moist). The underlf ing
subsoil (calcic) is a pale bror,r'n and light 1'ellowish bror,vn sandl' loam to 90 inches deep.
y'ellor,r ish brow-n (moist).

Taxonomic Soil Classif ications
Percent
of VIap

U n i t

5 0

2 5

l 5

5
5

Soi l  Ser ies
Farri i-v-
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D
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Taxonomic  Fami l r

f ine- loamy. mixed. superact ive.  mesic Ar id ic
Ca lc ius to l l
coarse- loanr) ' .  mixed. superact ive.  mesic Ar id ic
Ca lc ius to l l
f ine- loamy. mixed. superact ive.  mesic Calc id ic
Argiustol l
f ine.  rn ixed. superact ive.  tnesic Ar id ic Calc iustol l
f ine.  mixed" superact ive.  mesic Ar id ic Calc iuste

T.v-pify' ing Soil
Pedon

1 7 *
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l 9 *

7 x

* Lab analr, 'sis of tvpifi, ine soil tor  maD unl t .

Chapter 2 5 25 t07



B - M - T families complex, 8 to 25 percent slopes

General Description

These soils are moderatel;- deep (20 to 40 inches) to shallo'ur-(less than 20 inches to
Tropic shale. The moderatel,v deep soils har,'e clay'ey textures. r,r,hile the shallor,l'soils are
loamy'. Ve,eetation is piny'on pine. Utah juniper. black sage and grasses.

Taxonomic Soil Classif i cations

Ty'pif i  ing Soil Pedon Descriptions

The typif,ving soil pedon for B family in map r"rnit 5 is soil pedon 24. The surface is olive
brown clar' 5 inches thick. dark gra,u'-ish brow-n (moist). The subsurface (cambic) is dark
grayish brown and oli'u'e cla,v with moderate to strong blocky structure to 32 inches.
Tropic shale parent material is at 32 inches.

The typif,ving soil pedon for M family'in map unit 5 is soil pedon 25. The surface is
cov'ered w'ith a half inch of decomposing needies and tr,vigs. The soil surface is light
brown clay' 5 inches thick. brow'n (moist). The subsurface (calcic) is brown and strong
bror,vn cla.v- with lime accumulations. dark brow'n (moist). Tropic shale parent material is
at 32 inches.

The t-vpiff ing soil pedon for T family in map unit 5 is soil pedon 49. The surface light
I'ellor,vish brow'n siltl' cla;- loam 3 inches thick. light olive brown (moist). The subsoil is
light olir,'e bror,rn loam to 10 inches. olive brow'n (moist). Interbeded sandstone and
Tropic shale are at 10 inches.

F - G - C families compler, I to 5 percent slopes

General Description

These medium to coarse textured soils are verv deep. Wet soil conditions are present at
r,'an'ing depths in all of the map unit soils. The depth to r,vet soil conditions l'aries fl'orr
l- l  to 58 inclies. This map unit is not a good source of subsoil. It is estirnated that these
soils are slor,r,er to \\'arm r,rp in the spring due to the w'et soil conditions. Vegetation is
srasses. sedqes. and forbs.

-8

Percent Soi l  Ser ies
of Map Family '  Taxonomic Family '  T-"-pi fy ing Soi l

Lt nit Pedon

40 B f ine.  rn ixed. superact ive.  mesic Ar id ic Haplustepts 24*
30 M l lne.  rn i red. superact i r€.  mc's ic Ar id ic Calc iustept 25*

20 T 
loami, ' .  mixed. superact ive.  calcareous. mesic Ar id ic
Lithic [Jstorthent

l0 U 
Clay'ey ' .  rn ixed. superact ive.  calcareous. mesic.
shal low Ar id ic Ustorthent

* Lab analvsis of  t rp i fv ins soi l  pedon for rnap uni t .
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Taronomic Soil Classif ications
Percent
of Map

iJnit

45

20

20

l i

Soi l  Ser ies
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Taronorn ic  Fanr i l l

coarse- loamv. mixed. superact ive.  mesic Ar id ic
Ca lc ius to l l
c oarse- loam,v. r.n i xed. superact i ve. f i ' i  gi d T.n"pic
Ca lc iaquo l l
f ine- loam;-.  rn ixed. superact ive.  rnesic Ar id ic
Ca lc ius to l l
f ine- loam!.  rn ixed. superact ive.  f r i ,e id Aquic

Ty'pif-ving
So i l  Pedon

l 5 r

9 B *

1 6 x

I  t *
I T

Calc ius t
*  Lab ar ra l rs is  o f  t rp i f r i r r "  so i l  pedon fo r  map un i t .

Ty'pi$' ing Soil Pedon Descriptions

The ty'pif,'ing soil pedon for F famil.v in map unit 6 is soil pedon 15. There is a dense root
mat 1 inch thick on the surface. The surface is brou'n sandy loam 8 inches thick. dark
bror,l'n (moist). The subsurface (carnbic) is pale brown loam r,vith moderate structllre. dark
y'ellowish bror,r'n (moist). The subsoil (calcic) is very paie bror,l'n loam to 58 inches deep.
y'ellor,r'ish brown (moist). The underlying soil is yellow and bror,vnish ,v-ellor,r' sand,v loam
w'ith common prominent mottles to 96 inches. yellow'ish brown (moist).

The t,vpif.ving soil pedon for G famil,v in map unit 6 is soil pedon 98. The surface is dark

_erayish brown loam 6 inches thick. ver,v dark gra.vish brown (moist). The low.er surface is
gra,vish bror.vn sand.v cla,v loam to 14 inches w'ith few' faint mottles, dark gra,vish bron'n
(moist). The subsurface is light brow'nish gra.v sand.v loam with common prominent
mottles. dark gray (moist). The subsoil is light gra-v sand,v* loam with man.v- prominent
mottles. gray'ish brow'n (moist). The soil r,vas w'et below,48 inches.

The ty'pif-v*ing soil pedon for C familf in map unit 6 is soil pedon 16. There is a dense root
mat 1 Yz rnch thick on the surface. The surface is dark grayish brow-n silty' clal' loam 8
inches thick. verv dark gra;-ish brown (moist). The subsurface (cambic) is pale brou'n
silt l '  clal '  to 1B inches. strong bror,r 'n (moist). The subsoil is pink clay loam to 36 inches.
bror,r'n (moist). The lor,ver subsoil is pink silty cla-"- loam and loam with few-faint strong
bror,r'n mottles to 68 inches. brown (moist). The underl,ving soil is light brownish gray
cla1,' loam r,r, i th commoll prominent.vellow.ish red mottles. gra,v-ish brown (moist),

O - R families complex, I to 5 percent slopes

General  Descr ipt ion

This soil map unit is located on an alluvial terrace that is underlain b1' Tropic shale. It is
located on the east side of the Sink Valley fault. Soils are characterized by'clar, 'and a
hi_eh water table that is perched on top of the l'real1- cla,n- soils. The high water table is at
or r,vithin a fbot of the soil surface during the r,r'et period of the y'ear. It is estimated that
these soils are slor,ver to \\arm up in the spring due to the wet soil conditions. Vegetation
is sedses and forbs.
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Taxonomic Soil Classif ications
Percent Soi l  Ser ies
of Nlap Family '  Taxonomic Famil l '  Ty 'p i f f  ing Soi l

Un i t  Pedon

55 O f lne.  mixed. superact ive t i ig id Aer ic Epiaquept 38x
20 R f ine- loam1, ' .  rn ixed. s l rperact ive.  f i ' i r r id Typic Argiaquol l  l8Ax
l0 a f ine.  ru i red. superact ive.  f r ig id T- l 'p ic Argiaquol l  43
l0 P f ine- loarn;- .  mixed. superact ive f r ig id Aer ic Calc iaquol l  40+
3 L f ine- loarrry ' .  mixed, superact ive.  ntesic Calc id ic Haplustal f
2 C f ine- loamr.  rn ixed. superact ive.  mesic Ar id ic Calc iustol l

Typif ing Soil Pedon Descriptions

The ty'pifrving soil pedon for O family soils in map Lu-Iit 7 is soil pedon 38. The surface is
dark gray'ish bror,vn (moist) silty cla.v- 6 inches thick. The sr-rbsurface is a.v*eilor,vish brown
(moist) siltl' clav 6 inches thick. The calcic horizon begins at 12 inches belo,,v the surf-ace
and is a light y'ellowish brow'n (moist) to very' pale brown (moist) silty cla,n". The calcic
horizor-r continues to zl8 inches or deeper. The water table was at 29 inches w'hen the pit
r,r,'as described in March 2007 . Mottles and gleyed soil were observed belorv 12 inches.
Vegetation is grasses. sedges. widell' scattered W,voming big sagebrush. and r,vild rose.

The t1'pi$'ing soil pedon for R family in map unit 7 is soil pedon 1 8A. The mollic surface
is a r,'ery'dark gray'ish brown (moist) loam to 7 inches. The cambic horizon is a brown
(moist) loam to 15 inches deep. The calcic horizon is a l ight olive brown (moist) sand.v
loam to 30 inches. The underi.ving soil is grayish brown (moist) clay loam and sandy'' clal'
loam to 60 inches deep. Mottles w'ere obserr,'ed belor,v 7 inches. The w'ater table w'as at 51
inches r,r'hen the described in September 2006.

L - H - K families compler, 3 to 8 percent slopes

General Description

These soils der. 'eloped in ver,v deep allur, ' iumonthe east side of the Coal Hollor,r, 'project
area. The;- are medium to coarse textured. Evidence of a fluctuating w'ater table was
obsen'ed in most soils belorv 48 to 60 inches. depending on location and physiographic
setting. This map unit r,vould be a good solrrce of cor,'er material. but most of the
disturbance in this area r,r,'ill be limited to co'v'er soil stockpiles.
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Taxonomic Soil Classif ications
Percent
of  Map

U n i t
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Lab analr ,s is of  tvpi fv ine soi l  pedon for map uni t .

T-vpif ing Soil Pedon Descriptions

Colors are for dr,v soil Llnless other wise noted.

The t.vpif f ing soil pedon for the L farnily soil in map unit 8 is soil pedon 22. Tlie surf-ace
is pale brown sand,v loam to 6 inches. The argillic and r"rpper calcic horizon is a light

I'ellor,r'ish bror,vn siltl' clay- loam and sand,',- cla,v loam to 28 inches. The underlying soil is
ver)' pale brown sandy loam to 8,1 inches. Mottles increase significantly below'zl8 inches
indicating that there is flr.rctuating r,vater table during'vl'et vears. This soil supports
Garnble oak. snowberrv- grasses. and forbs.

The t1'pifying soil pedon for the H famill'soil in map unit 8 is soil pedon 20. The sLrrface
is brown loam to 6 inches. The cambic horizon is l ight,veilor,vish brow-n clay loam to 13
inches. The calcic horizon is very pale brown to iight,vellowish brown sandr,' loam and
loamy'' sand to 54 inches. The underlf ing soil is a light yellow.ish bror,r,'n loarn to 72 inches
and loamv sand to 96 inches. This soil supports Pinyon pine. Utah Juniper. Gamble oak.
and snor,vberry'.

The t1,pif,ing soil pedon for K famil-v- soil in map unit 8 is soil pedon 21. The sr"trface is a
light vellou,ish brown sandv clay' loam to 8 inches. The calcic horizon is a pale brown
sand,v cla"v loam to 18 inches. The r.rnderl,n-ing soil is a pale brown stronglv alkaline sandl'
loam to 96 inches. This soil r,vas described in an opening of Wyoming big sagebrr-rsh
r,vithin a larser area of Gamble oak.

D - W families complex, 5 to 30 percent slopes

General  Descr ipt ion

These clal'ey" soils are verv deep and dominated by' clay'ey' textures. The.v har,'e a dark
surf 'ace (rnoll ic epipedon). The D family'soil has an increase in l ime at 6 to l2 inches
belor.r' the surface. r,vhile the W famill' soil has similar le'u'els of lime througl-ror-rt the soil
protile. Soils in this map r-urit appear to have der,'eloped from the large allur,'ial fan that
covers most of Sink Valley'. The map unit is delineated along Robinson Creek and in an
area sollth of the creek that could be the remnants of a historic channel. Vegetation is
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dominantly' big sagebrush. rabbitbrush. and grasses

encroaching from adjacent areas.

Taxonomic Soil Classif ications

w'ith piny'on pine and Utah juniper

Percent
of Vlap

U n i t

5 5
i 0
l 0
5

So i i  Ser ies
Famih,' Taronomic Famih

Tl,pifi ' ing
S o i l

Pedon

D
W
A

f ine.  rn ixed. superact ive.  rnesic Ar id
f i  ne- loarnr. .  rn i red.  superact ive.  rxes
f ine.  mixed. superact ive.  rnesic Ar id
Creek bottonr

c Calc iustol l
c Ar id ic Haplustol l
c Calc iustept

4 l r
t 1 *

+ -

x Lab analv 's is of  tvoi fv ingso i l  oedon fo r  mao un i t .

Typifying Soil Pedon Descriptions

The ty'pif1.ing soil pedon forthe D family'soil in map unit 9 is soil pedon41. The surface
is bror,r'n sandy' clay' loam to 6 inches. dark brown (moist). The lo"ver surface is bro'uvn
clay' to 12 inches. dark bror,vn (moist). The subsurface (cambic) is pale brown silty' clal' to
36 inches. brow'n (moist). The subsoil (calcic) is very pale bror,vn silty clay' loam and
sand,v loam to 80 inches. ;-ellor,vish bror.vn (moist).

The t,vpifi'ing soil pedon for W family.soil in map unit 9 is soil pedon 42. The surface is
brou'n loam 9 inches thick. ver)'dark gray'ish bror,vn (moist). The sr-ibsurface (cambic) is
pale brow.n silty' clay to 24 inches. bror,vn (moist). The upper subsoil (lor,ver cambic) is
pale bror,vn sandv clal' loam to 36 inches. brown (moist). The lower subsoil is light

1,'ellor,vish brown loarn to 48 inches. yellor,r,'ish brown (moist).

U famill '8 to 25 percent slopes

General Description

These clay'ev soils are shallor,v to Tropic shale and formed along the Sink Valley
escarpment. Vegetation is pin;-on pine. Utah juniper. black sage. and Indian ricegrass.

Taxonomic Soil Classif ications

Ty'piff ing Soil Pedon Description

The t1'pif,ring soil pedon for the u farnily' soil in map r-rnit

10

Percent TYPifY' ing
of  Map So i l  Ser ies  So i l

Uni t  Famih raxonomic Far l - r i lv  Pedon

85 U Clalc '1.  mixed. superact i re.  nonacic l .  ms's ic.  shal lou'Ar id ic Ustorthcnt 50x
l0 T loamy. mired. superact ive.  nonacid.  rnesic Ar id ic Li th ic

Ustor lhent
5 B f ine.  mixed. superact ive.  mesic Ar id ic Haplustepts

*  Lab ana lvs is  o f  t i ' p i f v ing  so i lpedon fo r  map un i t .
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sLlrf-ace is light brow.nish gra)' clay' to 'l inches. dark
subsurf-ace is light bror,l'nish gra,v clal-to 19 inches.
(moist). Tropic shale is at 19 inches.

grayish brorvn (moist).
dark gra.vish bror,r,n and

The
olive brow'n

l l A famil-v,8 to 25 percent s lopes

General Description

These soils are ver,v deep and are on the footslope and backslope of the Sink Valley'far,rlt
escarpment. Vegetation is grasses. rabbitbrush" and big sagebrush.

T1'pify' ing Soil Pedon Description

The ty'pif;-ing soil pedon for the A family soil in map unit 11 is soil pedon 28. The
surf-ace is gra,vish bror,r,n clay to 8 inches. dark gray'ish brow'n (moist). The subsurface
(canrbic) is gray cla.v.' with moderate blocky' structure to 21inches. grayish brown (moist).

The upper subsoil (calcic. Bwk) is gray' cla.v with common fine soft calcium carbonate
masses to 48 inches. gra,v-ish bror,vn (moist). The lor,ver subsoil (caicic, Bk) is light
gra,vish brown clay'' with common fine and medium soft calcium carbonate masses to i 02
inches. grayish bror,vn (moist).

222.400 Present and Potential Prodtrctir,'it)' of Existing Soils

Soils in the Coal Hollor,l 'project area support big sagebrush. srasses (native and
introdr.rced species). piny'on pine. Utah juniper. and Gambel oak. Detailed descriptions of
the present and potential productir,'itv of the soils are detailed in Chapter 3. Section
321 .300 .

223 .  Soi l  Character izat ion

This soil surrre\,w'as made in accordance r,vith the guidelines lor an order 2 soil sllrvev as
detailed in the Soil Survev manual (USDA 1993). Soils \\ 'ere classit-red using the Key's to
Soil Taronorrr)i, Nintl 'r Edit ion (USDA 2003). Respresentatir, 'e soil samples w'ere
submitted for laboratory' analy'sis of the pararneters outlined by' the Litah Division of Oil
Gas arrd N{ining's Guicleline.s.t'bt' ,\,[anagement o,f'Topsoil ancl Overburden (2005).

Taxonomic Soil Classif ications
Percent Soil Series T;-'pif1,' ing

of Map Farr i i ly  Taxonomic Family '  Soi l  Pedor l

U n i t

85 A f ine.  r r r ixed. superact ive.  mesic Ar id ic Calc iustept 28x
l0 B f ine.  mixed, superact ive.  mesic Ar id ic Haplustepts
5 Li Cla-v-'ey. mixed. superactive. nonacid. mesic. shailo"r, Aridic

Ustorthent
x Lab arralr ,s is of  tvni f r , ' ine soi l  pedon for map uni t .
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o 224. Substitute Topsoil

Based on the 2006-2007 order 2 soil sllrve,v, sufficient quantities of suitable topsoil are
ar,'ailable for reclamation r,vithin the project area. The Coal Hollorv Project does not
plan to use sr"rbstitute material for topsoil at the time of reclamation. How'ever. if in
the future the Coal Hollovr, 'mine plan proposes to use selected or, 'erburden materiais
as a sllpplement or substitute for topsoil. an application wil l  be provided to the
DOGM that includes resul ts of  anal ,u.-ses. t r ia ls.  and tests as descr ibed under R645-
301-232 . I00  th rough  R645-30 I  -232 .600 .  R645-30 I  -234 .  R645-301-212 .  and
R6,15-301-243. DOGNI ma) 'also require the resul ts of  f ie ld-si te t r ia ls or
greenhouse tests as required under R6"15-301-233.

230. Operation Plan

23 1 .  Genera l  Requi rements

231.100.  Methods for  Removing and Stor ing Sr" rbso i l  and Topso i l

The rnethods for remor,' ing and storing topsoil. subsoil. and other materials w'i l l  be to
first remo'u'e the wood-v plants from the area and place them in piles for later
placement in pit backfi l ls. Nert, dozers or scrapers wil l  remove the topsoil lay'er to a
depth determined by' the soil survey. The topsoil wil l  be stockpiled and protected from
r,vind and water erosion b)' seeding it with an interim seed mix. Side slopes of
stockpi les r ,v i l l  be sloped to 3h:1r, ' :  The sui table subsoi l  wi l l  then be removed and
stockpiled separatell '  from the topsoil. The depth of topsoil and subsoil salvage r,vi l l
be determined bv the aforementioned soil survey'and in the field during mining by'the
Coal Hollo'uv enr, ' ironmental technician in consultation r, l ' i th a certif ied professional
soil scientist. Drar,ving 2-2 show-s planned topsoil stockpiles and topsoil rernoval
plans.

23 1 .200.  Su i tab le  Subst i tu te  Topso i l

The use of substit l l te topsoil is not planned based on the 2007 soil survey' information.
Demonstration str-rdies of the suitabilitl ' of topsoil sr-rbstitutes or supplements r,r'ill be
submitted to the DOGM if the use of topsoil substitutes become necessary' for future
reclamation and revegetat ion.

231.300.  So i l  Test ing for  Rec lamat ion

The final seedbed of the reclaimed areas r,vi l l  be prepared b,v f irst replacing the
sr-rbsoi l  and topsoi l  in the same order i t  existed pr ior to remor,al  b) '  the mining
actir, ' i t ies. Nert. a basic soil sampling regime vr, ' i l l  be ir-nplemented prior to seeding that
should identif l , '  f 'ert i l i t l '  problerns and w'i l1 provide a basis for detern'rining oeceSS€u';- '
soi l  fer t i l izers and amendments.  The parameters analvzed wi l l  be:

E lec t r ica l  conduct iv i ty '  (EC)
Sodiurn adsorptiou ratio SAR)
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pH
Texture
Organic matter
Avai lable phosphorus (P)
Potass ium (K)
Nitrate (NO3-N)

One cornposite sample wil l  be collected fiom approximately every 1 to zl acres based
on soil types and r, 'ariabil i tv.

Pre-testing of the soils has been conducted as part of the soils sl lrve)-. Resr-rlts f iom
the pre-test ing of  topsoi l  and sr-rbsoi l  can be view'ed in Table C-1 of  Appendir  2-1.

23  1  . .100 .  Topso i l  Hand l ing

A brief narrat i l 'e that describes the construction. modif icat ion. use. and maintenance

of topsoi l  handling and storage areas is given belou'.

The topsoil r.vi l l  be remor,'ed from the mine area and either l ive hauled to reclamatiort
or stored separately. All soil pi les r,vi l l  be seeded r,vith an appropriate interim seed mix
to pre\, 'ent loss and deterioration b.v r,r, ' ind and w-ater erosion. Soil stockpiles r, l i l l  have
side slopes graded to amaximum 3h:1r ' .  Pi les wi l l  be bermed or otherw' ise treated to
prevent the transport of sediments from the pile. Detaiis abor"rt soil horizons and
zones planned for use as subsoi l  are detai led in Appendir  2-1.  A detai led map
shor,ving stockpile designs/locations and soil removal are show'n on Drawing 2-2.

232. Toosoil and Subsoil Remor,'al

232.1 00. Separate La)'ers

.4l l  soi l  muter inl .s 'u ' i l l  be removecl
disttn'be cl, ancl se gr e glte cl.

Based on soil map units. average
used as a guide and monitored in
2 -1 .

in sepurate layer'.s.fi'ont the area to be

depths have been estimated and vli l l  be
tlre f ield. Refer to Table 4-2 in Appendix

1 Topsoil Survey'. there should be sufficient quantit ies of topsoil
of  nine inches of toosoi l  across al l  reclaimed areas.

232.200. Topsoil  of Insuff icient Quanti t l '  or Quali t-u--

ll 'here the top.soil i.s of insufficient cluantitl ' or poot' quctlitl '.for .sustctining
regetation, other moterials upprovecl b1'the DOGI'I  in crccurdance v; i th R615-301-
233.100 wil l  he remoyecl a.s'a sepot'ctte laver,f i 'ont the cu'ea to he cl is ' turhecl.  ancl
.segregulecl.

Based on the Year
to place an average
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232.300. Shallor,r '  Topsoil Handling

I.f topsoil i .s' le.s's than.six inche,s thick. the operator nta); ren'tove the top.soil
uncl the ttnL'otlsolidated muterial.s' intmecliately' belov' the topsoil und treat the
rttix t ur e a.s' top.s' o i l,

Suftlcient quantit ies of topsoil are estimated to be available for replacement of an
average nine inches of topsoi l  across reclamation. wi th a minimum of s ix inches.
Therefore. miring of topsoil wit l-r subsoil is not anticipated to be necessar\'

232.400 -  232.42A. Topsoi l  Rernoval Ercept ions

UDOGM w.il l  not require the remol'al of topsoil for minor disturbances w.hich occllr at
the site of sn-rall structures. such as po\\ 'er poles. signs. or fence l ines. Removal of
topsoi l  r ,v i l l  not be required r ,vhen the distr"rrbances'ur, ' i l l  not destrol ' the er ist ing
vegetation and vl ' i l l  not callse erosion.

232.500. Subsoi l  Segregat ion

The Coctl Hollott 'Project plans to renlot:e soils bl,their hori:ons us'dictatecl by'the
soil .surt,e1, scheduled.for 2006. DOGII me): recluire that the B hori:on, (' hori:on, or
other rtnderh,ing strcrtct, or portions thereoJ, be rentoved and .tegregcttecl, stockpiled,
uncl redi.stributed q.s suhsoil in accordance v,ith the recluirentents' of R6a5-301-231 ancl
R615-301-212 if i t f inds that such,subsoil layers are necesser); to contply'v' i th the
retegetct t ion recluirements of  R615-301 -JiJ through R615-301 -357.

Refer to Table 4-2 in Appendix 2-1. r,r 'hich contains estimated subsoil salr, 'age depths.
In addition. substitute subsoil has been identif ied in the layers betu'een the identif ied
topsoil lay'er aud the Tropic Shale. Sufficient quantit ies of this material are ar, 'ai lable
to l ive haul most of the subsoil r,vith the exception of one stockpile that r,vi l l  be
constructed from the in i t ia l  mining area. Al l  subst i tute subsoi l  mater ials wi l l  be
sampled and tested for pH. conductivity. SAR. percent l ime. and texture. prior to
salr, 'age and stockpil ing.

232 .600 .  T im ine

All material to be remov'ed under R645-301-232 wil l  be removed after the r, 'egetative
cover that r,i,'or-rld interfere r,vith its salvage is cleared from the area to be disturbed. but
before an) '  dr i l l ing.  blast ing. mining. or other surface disturbance takes place.
Drar,r, ' ing 2-2 shor,r 's the anticipated topsoil remor,'al sequence and stockpil ing.

232.700. Topsoi l  & Subsoi l  Rernoval under Adverse Condit ior-rs

An ercept ion to the requirements of  R6rt5-301-232 to remove topsoi l  or sr"rbsoi ls in a
separate lay'er from an area to be disturbed b)' surface operations ma)' be granted by'
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UDOGIv{ r.vhere the operator can demonstrate:

232.7 10 .  Unsafe Condit ions

The rentot'ttl o.f ,soil.s irt o s'epctrctte lctl'er .fi"ont the cn"ea b1' the u.s'e o.f'conventional
tnachine.s' v,oulcl be unsafe or irnprctctical hecuuse o.f the slope or other cortdition.s' tt.f'
the terrctin or hecau.se of the rockine.\ ' .\ ot ' l imited depth o.f the soil.s.

Tl-rese condit ions are not ant ic ipated in the Coal Hol low'project area.

2.32.720. Lack of  On-Site Mater ial  Avai lable

IJ ' the recluirenlents o. f  R615-301-233 hat,e been or v ' i l l  be f i t f f i l leclv, i th regarcl  to
the tt.se of .sub.s't i tute soil materials unles.v no availuble substittrte muterial can be
rnctde .sttituble Jbr ctchieving the revegetation standards of R6a5-301-356, then the
opercrtor trill, o.\ ct condition o.f'the permit, be recluired to import soil materictl o.f the
qtrctl i t l '  ctncl clucuttity, nece.rscu), to achieve s'uch revegetation stanclards.

Alton Coal Der,'elopment (ACD) r,vill salvage suitable overburden for use as substitute
subsoil material from the zone below the topsoil la-ver (9 inches thick ar,'erage) to a
maximum depth of 30 feet. excluding any' Tropic shale materials. ACD r,vill do additional
core hole sampling ahead of the mining operation to identifir the zones in which suitable
materials occur for maxilnllm salr,'age potential of substitute subsoil. Representative
overbtrrden samples from the core holes will be analyzed for pH. conductivit.v-. SAR.
percent iime. and texture.

233.100 -  z l00 Topsoi l  Subst i tutes and Supplements.

Based on the Year 1 Soil Survey- contained in Appendix 2- 1 . topsoil substitutes and
supplernents are not anticipated to be necessar,v. This sllrve)- estimates that nine
inches of topsoil can be replaced across reclamation.

234. Topsoi l  Storase

231,100.  Stockp i les

ru ' {a ter ia ls  removed under  R645-301 -232.100.  R645-301-232.200.  and R6"15-30 i  -

232.300 r,r ' i l l  be segregated and stockpiled r,vhen it is impractical to redistribute such
rnater ials promptly-on regraded areas. Drar,v ing 2-2 shor,vs the planned stockpi le
areas. anticipated stora-qe time. quantit ies and size.

231.200. Requirements of  Stockpi les

Stockpi led mater ials r . i , ' i l l  be subject to the fol lowing condit ions.
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234.210.  (a)  The l '  w i l l
Areas are

231 .22 0. ( b ) Thel' r,r i  l l
that r,vould

212.1 00. Topsoi l  mater ials
and R6-15-30 1  -232.300 and

Chapter 2

23-1.230. (c)  They'r , l ' i l l  be protected from wind and u'ater erosion through prompt
establishment and maintenance of an effective. quick gror,l. ing vegetatir, 'e
cover or through other measures approved b1'' the UDOGM. The side
slopes wi l l  be graded to a maximum 3h:1r, .  Drawin,u 2-2 shor, ls the
planned stockpile areas. anticipated storage time. quantit ies and size.

2i.1.240 (d) The,v rvi l l  not be mo'u'ed unti l  required for redistribr-rt ion unless
approved b,"- the IJDOGM. Anticipated storage time for each
stockpile is shorvn on Drawing^ 2-2.

23-1.300. Long-Term Disturbance & Stockpi l ing

When long-terrn disturbed areas w'ill result from facilities and preparation plants and
vv,hen stockpil ing of materials removed under 8645-3 0l-232.100 w'ot"t ld be detrirnental to
the qualit-v* or quantit-v of those materials. DOGM ma,v approve the temporar)' distribution
of tlie soil materials removed to an approved site within the permit area to enhance the
current use of that site until later vl'hen needed for reclamation. provided that the
fbllowing conditions occur.

231.310. Such action wil i  not pennanently diminish the capabil i t l 'of the topsoil of the
host site.

23,1.320. The material w'i l l  be retained in a condition more suitable for redistribution
than i f  stockpi led.

2.10. Reclamation Plar-r (General Requirements )

A detai led Order 2 soi l  sLrrvev has been completed in 2006 and 2007 for Year 1
disturbance. This information provides detail for onsite soil suitabil i t , '-. salvage
depths. and r , 'o lumes avai lable for reclamation of  the mine si te.  Dozers or Scrapers
u, ' i l l  replace the subsoi l  and topsoi l .  The topsoi l  is est i rnated to average nine inches
and the sr"rbsoil r,vi l l  be approrimatel,v 31 inches in thickness. The total profi le of
topsoi l  and subsoi l  is est imated to averase 40 inches. The total  soi l  prof i le depth r , r , - i l l
be increased to -18 inches in areas 'uvhere Tropic shale or, 'erburden is rvithin .18 inches
of-  the soi l  surtace.

212. Soi l  Redistr ibut ion

be selectively placed on a stable site r,vithin the permit area.
slror,vn on Drar,ving^ 2-2.

be protected from contaminants and unnecessar)' courpactiou
i ntert-ere r,'u'ith reve getati on.

ren roved  under  R6-15 -301-232 .  100 .  R645-301  -232 .200 .

stored under R645-301-23-t r,r ' i l l  be redistributed in a
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manner that meets the follor,vins conditions.

212.1 10. (a) The mater ial  achieves an approximatel ; -  uni form. stable thickness
consistent with the approved postmining land use. contours. and surface-
w.ater drainage sy'stems. All slopes r,r, ' i l l  be appropriately' graded and
smoothed pr ior to placement of  topsoi l  and subsoi l  la,vers.  Soi l  la.ver
thicknesses r,vi l l  be regularly' checked using a high precision GPS s)'stem
and spot checkin-e b.v the ACD environmental technician.

212.120. (b) Material handling prevents excess compaction of the materials. Materiai
handling wil l  be minimized by'direct hauling and placing materials r.r 'hen
operationally'practical rather than stockpil ing. Materials r,vi l l  be spread by
a dozer or scrapers and spread only as much as necessary' to obtain the
required r.uriform thickness. Traffic from rubber t ired equipment across
topsoil and subsoil r,vi l l  be minimized.

If heavl' equipment operation results in soil compaction at the surface of the
reclaimed areas. they' w,ill then be ripped. disked. and harrow'ed to loosen the
seedbed prior to seeding. In other areas w'here less compaction has occurred.
the areas will be disked and harrowed. The disking and hamowing of all areas
r,r-ill be done parallel with the contour wherever possible to decrease the
potential for water erosion downslope. In other areas r,vhere compaction is not
a problem. dozer tracking can be used to roughen the surface. and to trap seed.
fertilizer. mulch. and other amendments as well as decrease erosion b,v- wind
and w.ater. In such cases seeding will be done immediately after this
treatment. w-hereas soil amendments. w'here required. r,vould be applied over
the surf'ace during seedbed preparations. Seeding will mainly'occur in the
spring and fall. Further details about seeding can be reviewed in Chapter 3.

212.130. (c)  Handl ing procedures wi l l  be implemented to protect the mater ials f rom
w'ind and w'ater erosion before and after seeding and planting.
Reclamation r,vi l l  be graded to the planned slope angles. not to exceed
3h:1v. Soi l  1a1'ers wi l l  s loped as the mater ial  is relocated to the reclaim
areas. Once soi l  is placed. seeding wi l l  occur at  the ear l iest  appropr iate
season suitable to planting conditions. Grass matting. mulching and/or
cross ditches wil l  be imnlemented as necessal'v to control erosion.

2-12.200. Treatments of  Mater ial  to be Redistr ibuted

Before redistr ibut ion of  the mater ials removed under R6.15-301-2i2.  the regraded
land r,r'ill be treated if necessarv to reduce potential slippage of the redistribr"rted
rnaterial and to promote root penetration. If no harm w'i l l  be caused to t l-re redistributed
n-raterial and reestablished vesetation. such treatment mav be conducted after the
mater ial  is replaced.
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Potential for sl ippage is anticipated to be niinimal based on the planned slope angles
for reclamation.

21?..300. Soi l  Redistr ibut ion on Impoundments & Roads

DOGM ma)'  not require the redistr ibut ion of  topsoi l  or topsoi l  subst i tutes on the
approved postmining embankments of permanent impoundments or roads if i t
determines the fol lowing.

212.310. (a) Placernent of  topsoi l  or topsoi l  subst i tutes on such embankments is
inconsistent \\ ' i th the requirement to Llse the best technolog.'- currently'
ar, 'ai lable to prevent sedimentation.

212.320. (b) Such embankments r,vill be othenvise stabilized.

2.13. Soil Nutrients & Amendments

Nutrients and soil amendments r,vill be applied to the redistributed rnaterial 'uvhen

necessary to establish the vegetative cover. The final seedbed of the reclaimed areas
w'ill be prepared b,v first replacing the subsoil and topsoil. Next. a basic soil sampling
regime r,vill be in-rplemented prior to seeding that should identif,v fertilit,v* problems and
'uvill provide a basis for determining necessar,v soil amendments. The parameters anall'zed
r,r'ill be:

E lectric al c ondr"rctivit.,v ( E C )
Sodium adsorpt ion rat io (SAR)
pH
Texture
Organic matter
Ar,'ai lable phosphorus (P)
Soluble Potassium (K)
N itrate-N itro-{en

One composite sample wil l  be collected from approximately ever,v- I to 4 acres based
on soil t,vpes and r, 'ariabil i t l ' .  Each composite w'i l1 be comprised of at least . l  su-
samnles.

Pre-testing of the soils has beer-r conducted as part of the soils sLlrvev. Resr"rlts from
the pre-test ing of  topsoi l  and subsoi l  can be vie 'uved in Table C-1 of  Appendir  2-1
(nat i r , 'e topsoi l  and sr-rbsoi l )  and Table C-2 (samples t iom core hole/overbttrden pi ts)
of  Appendix 2- 1 .
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241.  So i l  S tab i l i za t ion

214.100. Erosion Protect ion from Wind & Water

All exposed surface areas r, i. i l l  be protected and stabil ized to effectivel,v control
erosion and air pollution attendant to erosion. Reclamation wil l  be regraded to the
planned slope angles" not to erceed 3h:1r ' .  Soi l  la,vers wi l l  s loped as the mater ial  is
relocated to the reclaim areas. Once soi l  is placed. seeding wi l l  occur at  t i re ear l iest
appropriate season suitable to planting conditions. Grass matting. rnulching and/or
cross ditches w'i l l  be implen-rented as necessar,y- to control erosion.

241.200. Mulch

Suitable mulch and other soil stabil izing practices wil l  be r-rsed on all areas that
have been regraded and covered b,v topsoil or topsoil substitutes. DOGM ma)'
l l 'aive this requirement if seasonal, soil. or slope factors result in a condition w'here
mulch and other soil stabil izing practices are not necessar)- to control erosion and to
promptll '  establish an effective vegetative cover.

Mulch r,vill be placed on the seedbed surface once soil amendments have been
incorporated and seeding has been accomplished in areas that will be reclaimed to
native plant communities (areas used for pasture lands will not be mulched). The mr"rlch
should control erosiorr b;- w'ind and water. decrease evaporation and seed predation. and
increase sun.ivabilit,"- of the seeded species. Like the seeding methods. mulch will be
applied w'ith a varietv of techniques and materials depending on the reclaimed area.

211 .3 00. Ri l l s  &  Gu l l i es

Rills and gullies that form in areas that hai,'e been regraded and topsoiled that cause the
follor,ving conditions r,vi l l  have the topsoil replaced followed b,v- reseeding or
replanting if the following occLrrs.

241.3i0.  (a) I f  the,v disrupt the approved postmining land use or the
reestabl ishment of  the vegetat ive cover.

214.320. (b) If the,v cause or contribute to a violation of water quality standards for
receivinq streams will be filled. resraded. or otherwise stabilized.

250. PERFORMANCE STAI{DARDS

25 l .Topso i l  &  Subso i l  Removed

AII topsoil. subsoil and topsoil strbstitutes or supplements r,vi l l  be rernol'ed.
maintained and redistr ibuted according to the plan given under R6r+5-301-230
and  R645-301-2 .+0 .
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252 .Topso i l  &  Subso i l  S tockp i l ed

All stockpiled topsoil. subsoil and topsoil substitutes or supplements r,r, ' i l l  be located.
maintained and redistr ibuted according to plans given under R645-301-230 and R615-
3 0 1 -2-t0.
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Section One Introduction

Purpose of Soil SurveY

The purpose of this report is to summarize the results of an order 2 soils
inventory conducted for Alton Coal Development, LLC (ACD) in an area
proposed for development of a surface coal mine, Coaf Hollow Project, in Kane
bounty, approximately 2.5 miles south southeast of Alton, Utah. The survey area
is on private lands owned or leased by ACD. This phase of the soil survey was
confined to areas proposed to be disturbed during year one of the ACD mine
plan. This soil survey was prepared so that ACD could: 1) identify suitable
sources of subsoil and topsoil; 2) determine topsoil and subsoil salvage depths
and quantities; and, 3) develop a post mining reclamation plan using salvaged
soil materials. This soil survey covers 230 acres.

Project Area

The Coal Hollow Project soil survey area is located in the Sink Valley portion of
the Alton Amphitheater, figures 1-1 and 1-2.lt is bounded on the northeast and
east by the Paunsaugunt Plateau and by the Markagunt Plateau on the
northwest. Black Mountain separates Sink Valley from Long Valley on the west. lt
is bounded on the south by the Skutumpah Terrace The project area includes
portions of the southwest quarter of section 19, southeast quarter of section 20,
west quarter of section2g, and east quarter of section 30 in Township 39 south,
Range 5 west, Salt Lake Base meridian. Elevation ranges from approximately
6,840 to 7,100 feet.

The ADC soil survey area is drained by Lower Robinson Creek and Sink Valley
Wash which flow into Kanab Creek (iGage, 1999).

Native vegetation in the ADC soil survey area consists of Utah juniper, pinyon
pine, big sagebrush, and wet meadows. Portions of the project area were
previously cleared of Utah juniper, pinyon pine, and sagebrush and planted to
non-irrigated grass Pasture.

Climate

An official U.S, Weather Bureau station is located in Alton, Utah. The period of
avai lable records for this stat ion is January 1,1928 through October 31, 2006
(Western Regional Climate Center, Apnl2007). Average annual precipitation is
16.43 inches and is evenly distributed throughout the year. The average annual
air temperature ts 45.7 oF. The precipitation pattern is ustic and soil temperature
regime is mesic (C. Meir,2006) bordering on frigid. Table 1-1 contains a
summary of weather data for Alton, Utah. Summers are warm with cool nights.
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Section One lntroduction

How the Soil SurveY was Made

This soil survey was made in accordance with the guidelines for an order ll soil
survey as detailed in the Soil Survey manual (USDA 1993). Soils were classified
using the Keys to Soil Taxonomy, Ninth Edition (USDA 2003). The dominant soil
sub-groups identified in the Coal Hollow soil survey area are Aridic Calciustepts,
Aridic Calciustolls, Calcidic Haplustalfs, Aeric Epiaquepts, and Aridic Ustorthents.
Tables of the taxonomic classification of the soil profiles are contained in
appendix B.

Field Evaluation of Soils

Soil pedon descriptions were completed for representative backhoe pits dug in
September and November 2006 and in March and Apnl2007. Pits in very deep
soils were dug to a minimum 60 inches unless bedrock or wet soil conditions
were limiting. But most soil pits were dug and described to 84 inches or deeper.
Two soil pits in soils less than 20 inches were hand dug. Soil pedon log sheets
were completed for each soil pit using the methods detailed in the Field Book for
Describing and Sampling So/s, version 2 (Schoeneberger et. al., 2002). Soil pits

1 through 42 were described by Bruce Chesler, soil scientist (8. Chesler,2007).
Soil pits 43 through 50 were described by Robert Long, Certified Professional
Soil Scientist.

Table 1-1. Summary of weather data for Alton, Utah.

Ave Min
Temp (F)

Ave Max
Temp (F)

39'6
42.2
47.8
57.7
67.3
76.8
82.7
80.4
73.9
63.0
49.9
41.8
60.3

Ave Total
Precip (in)

119
1.79
1 .57
1 .05
0.84
0.56
1.42
1.74
1.49
1.43
1.23
1.52
16.43

Ave. Total
SnoMall (in)

Ave Total
Snow Depth

I n

January
February
March
April
May
June
July
August
September
October
November
December
Annual

15.1
17,5
21.8
28.0
34.8
42.0
49.8
48.9
41.8
33.0
23.0
16.8
31.0

Source: Western Regional Climate Center, 1 2007.

21 .1
19.2
14.5
4.4
0.6
0.1
0.0
0.0
0.0
1.3
6.6
15.4
83.3

6
I
5
1
o
0
0
0
0
0
1
2
2



Section One lntroduction

Aeriaf photographs (1:15,000 and 1.7,200) were used to del ineate soi l  map unit
boundaries based on slope gradient, geomorphic features, and vegetation. The
aerial photography was taken in July 2006 by Olympus Aerial Surveys, Inc., Salt
Lake City, Utah. A mirror stereoscope was used to view paired photo images.

Samples of soil horizons were collected in gallon size plastic bags and in micro-
monolith boxes. The box samples were used for further determination of soil
profi le cha racteristics.

Analysis of Soil Samples

Soil samples (145) from 27 representative soil profiles that were collected during
September 12-19,2006 were shipped on September 25 and October 2,20A6 to
Inter-mountain Laboratories in Sheridan, Wyoming for chemical and physical
anafysis. Each of the soil samples were analyzed for the parameters outlined by
the Utah Division of Oil Gas and Mining's (DOGM) Guidelines for Management of
Topsoil and Overburden (DOGM, 2005), Table 1-2.

Soil samples (32) collected during November 2006 and March 2007 from 8
representative soil profiles were shipped to Energy Labs in Casper, Wyoming for
analysis of the topsoil suitability parameters listed in table 1-2 on March 29,
2007.

Five soil samples collected from two shallow soil pits were shipped to Energy
Labs in Casper, Wyoming for analysis of the topsoil suitability parameters listed
in table 1-2 on Apri l  11,2007 .

Table 1-2. Soil analysis parameters for topsoil and overburden (Utah DOGM,

Laboratory data reports of the soil sample analyses are in Appendix B.

Geology and Setting

The Coal Hollow soil survey area is located in Sink Valley in the western part of
the Alton Amphitheater southwest of the Paunsaugunt Plateau. Quaternary

1-5

2005
Topsoil Suitability Parameters

Paste pH Available Phosphorus
Saturation percent Particle Size Analysis (% very fine

sand, sand, silt, and clay)
Electrical Conductivity (ECe) Organic Matter Percent
Soluble Na, K, Mg, and Ca CaCo3 Percent
Sodium Adsorption Ratio Extractable Potassium

Additional Analyses for Topsoil and Oveqburden
Soluble Selenium Soluble Boron
Alkalinity



Section One Introduction

alluvium (Qa), Tropic shale (Kt), Dakota sandstone (Kd), and the Tibbet Canyon

sandstone (Kst) member of the Straight Cliffs Formation are the primary sources

of parent rnaterial in the soil survey area. Figure 1-3 illustrates geologic

formations and features in the soil survey area (Utah Geological Survey, 2001).

The Sink Valley fault runs north south through the Coal Hollow Soil Survey area
(Utah Geological SurveY, 2001).

euaternary alluvium (aa) consists of unconsolidated clay, silt, sand, and gravel

deposits located in fan alluvium and terrace deposits of Holocene age (Utah

Geological Survey, 2001). The primary sources of the Quaternary alluvium is the

TropiCshale (Kt), Smoky Hollow sandstone member of the Straight Cliffs
formation, John Henry sandstone member of the Straight Cliffs formation, and

the Drip Tank sandstone member of the Straight Cliffs formation (Utah

Geological Survey, 2001). Soils developed from Quaternary alluvium are situated

on a lalge alluvial fan that flowed out of the Robinson Creek drainage and
unnamed srnaller drainages and across the Sink Valley fault.

Tropic shale (Kt) is a member of the Upper Cretataceous formation and is also
referred to as Moncos shale (Hintze, 1977).lt is a medium-brownish-gray to
medium dark-gray, very thin-bedded, silty shale. Soils developed from Tropic
shale are primarily east of the Sink Valley fault (Utah Geological Survey, 2001).
Seeps on top of the Tropic shale have resulted in the development of aquic soils.
Shailow soils have developed in Tropic shale along the Sink Valley fault
escarpment-

Dakota sandstone (Kd) consists of interbeded yellowish-gray and brown
sandstone, gray mudstone, black carbonaceous mudstone and coal, and some
bentonite (Utah Geological Survey, 2001). Shallow and moderately deep soils
have developed in Dakota sandstone at the east ends of the soil survey area
where it is intermingled with Tropic shale.

Tibbet Canyon sandstone (Kst) consists of orangish-gray-weathering sandstone
that intermingles with the underlying Tropic shale (Utah Geological Survey,
2001). Shallow and moderately deep soils have developed in Tibbet Canyon
sandstone at the north end of the soil survey area.
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Section One Introduction

Prime Farmland

The Natural Resource Conservation Service conducted a prime farmland
assessment in October 2006 and determined that "No Prime Farmland or Soils of
Statewide lrnportance were found within the study area (Coal Hollow Mine area),
per criteria outlined in the National Survey Handbook Parl622 and Exhibit
UfOOg-t, respectively (C. Meier, 2006).'The assessment stated that the soils
,,..could classify as Soils of Statewide lmportance, if irrigated."

,,An available and reliable source of moisture to sustain crops common to the
area is the primary limiting factor that excludes the observed soils from
classifying as Prime Farmland or SSI (C. Meier, 2006)'"

,,ln addition to a lack of a reliable source of water, soils did not classify as Prime
Farmland due to high pH, high electrical conductivity, excessive erosion potential
on steep slopes and slow permeability (C- Meier, 2006)'"

1-8



Section Two Map Unit Descriptions

Soil SurveY Legend

Sols in the Coal Hollow project soil survey area have been grouped into eleven
soil map units based on taxonomic classification, depth to parent material, and
sfope. The composition of these map units is described in table 2-1 . Detailed
descriptions of each soil map unit are included in this section. The Coal Hollow
soil survey map is Drawing 2-1.

Table 2-1 . Soil m unit ition for the Coal Hollow proiect r 1 area.
Map
Unit Percent

1

60
25
15

50

25

15
5
5

1
32
33
48

3
4
2

M
B
D

65
15
10
5
5

Soil
Taxonomic Classifi cationz

A - J families complex. 3 to 8 percent slopes

A fine, mixed, superactive, mesic Aridic Calciustept
J fine-loamy, mixed, superactive, mesic Calcidic Argiustoll
D fine, mixed, superactive, mesic Aridic Calciustoll
S fine, mixed, superactive, mesic Aridic Haplustalf
M fine, mixed, superactive, mesic Aridic Haplustepts

M - B - D families complex. 3 to 8 percent slopes

fine, mixed, superactive, mesic Aridic Calciustepts
fine, mixed, superactive, mesic Aridic Haplustepts
fine, mixed, superactive, mesic Aridic Calciustoll

E - J families complex. 3 to 8 percent slopes
E fine-loamy, mixed, superactive, mesic Aridic Calciustept

J fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

A fine, mixed, superactive, mesic Aridic Calciustept

B fine, mixed, superactive, mesic Aridic Haplustepts

C - H - J families complex. 3 to 8 oercent slopes

C fine-loamy, mixed, superactive, mesic Aridic Calciustoll

t{ coarse-loamy, mixed, superactive, mesic Aridic
I I Calciustoll
J fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

D fine, mixed, superactive, mesic Aridic Calciustoll

A fine, mixed, superactive, mesic Aridic Calciustept

B - M - T families complex. 8 to 25 percent slopes

fine, mixed, superactive, mesic Aridic Haplustepts
fine, mixed, superactive, mesic Aridic Calciustept
loamy, mixed, superactive, calcareous, mesic Aridic
Lithic Ustorthent
Clayey, mixed, superactive, calcareous, mesic, shallow
Aridic Ustorthent

Modal
Pedon3

6
31

24
25

49

60
30
5
5

17

39

19

B
M

T

U

40
30

20

10

2-1



Section Two Map Unit Descriptions

Map
Unit Percent

Soil
Typet Taxonomic Glassification2

Modal
Pedon3

45

20

20
15

55
20
10
10

3

2

40

30

2A
10

55
30
10
5

85

10

5

85
10

5

F - G - C families complex. I to 5 percent slopqs

tr coarse-loamy, mixed, superactive, mesic Aridic
' Calciustoll
t^ coarse-loamy, mixed, superactive, frigid Typic
\r Calciaquoll
C fine-loamy, mixed, superactive, mesic Aridic Calciustoll
| fine-loamy, mixed, superactive, frigid Aquic Calciustept

O - R families complex. I to 5 percent slopes

O fine, mixed, superactive frigid Aeric Epiaquept
R fine-loamy, mixed, superactive, frigid Typic Argiaquoll

O fine, mixed, superactive, frigid Typic Argiaquoll

P fine-loamy, mixed, superactive frigid Aeric Calciaquoll

, fine-loamy, mixed, superactive, mesic Calcidic
E Haplustalf
C fine-loamy, mixed, superactive, mesic Aridic Calciustoll

L - H - K families complex. 3 to 8 percent slopes

, fine-loamy, mixed, superactive, mesic Calcidic
L Haplustalf

u coarse-loamy, mixed, superactive, mesic Aridic
' I Calciustoll
K coarse-loamy, mixed, superactive, mesic Aridic Calciustept

C fine-loamy, mixed, superactive, mesic Aridic Calciustoll

D - W families complex. 5 tg 30 percent slopes

D fine, mixed, superactive, mesic Aridic Calciustoll

W fine-loamy, mixed, superactive, mesic Aridic Haplustoll

A fine, mixed, superactive, mesic Aridic Calciustept

Creek bottom

U familv. 8 to 25 percent slopes

' Clayey, mixed, superactive, calcareous, mesic, shallow
v Aridic Ustorthent
-r loamy, mixed, superactive, calcareous, mesic Aridic
' Lithic Ustorthent
B fine, mixed, superactive, mesic Aridic Haplustepts

A familv. 8 to 25 percent slopes
A fine, mixed, superactive, mesic Aridic Calciustept

B fine, mixed, superactive, mesic Aridic Haplustepts

I I Clayey, mixed, superactive, calcareous, mesic, shallow
v Aridic Ustorthent

9A

9B

16
14

38
18A
43
40

22

20

4 1
42

50

28

21

10

1 1

1 Soilfamilies were given letter designations, because it was not possible to correlate the soils to established soil
series since no NRCS pubtished or SSURGO certified soil survey data exists in or adjacent to the Coal Hollow
proiect area. Assignment of soil type letters enables comparison of map units and simplifies map unit names.

2 Soilfamilies classified using Keys to SoilTaxonomy, Ninth Edition (NRCS 2003).

3 Soit pedon described within map unit boundaries that represents the characteristics of the soil family within the
soi lmap unit.
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Section Two Map Unit Descriptions

1 A - J famil ies complex,3to I percentslopes

General DescriPtion

Map unit 1 is dominated by clayey soils with very slow hydraulic conductivity
rates of less than 0.04 inches per hour based on the silty clay soil texture (p, 91 ,
Renard , 1997), The depth to Tropic shale is greater than 40 inches in the major
soils (A and J), but minor inclusions with Tropic shale from 20 to 40 inches deep
occur. The map unit is dominated by big sagebrush and grasses.

This map unit occurs at the north end of the map unit where the Coal Hollow
project proposes to build facilities and establish topsoil and subsoil stockpiles.

Taxonomic Soil Classifications

Typifying Soil Pedon Descriptions

Soil colors are for dry soil unless specified otherwise.

The typifying soil pedon for A family soils in map unit 1 is soil pedon 27 . The
surface is a grayish brown clay loam 12 inches thick, dark grayish brown (moist).
The subsoil (calcic) consists of light brownish gray silty clay, light olive brown
(moist). Decomposing Tropic shale occurs at 42 inches below the surface.

The typifying soil pedon for the J family soils in map unit 1 is soil pedon 32. The
mollic surface is a brown loam I inches thick, very dark grayish brown (moist).
The subsurface (argillic) is a pale brown clay loam and silty clay, brown (moist).
The subsoil (calcic) is pink loam to 6 feet, brown (moist). The underlying soil to
nearfy 12feet is light yellowish brown silty clay over pink coarse sands with 10
percent faint strong brown mottles.

Percent Soil Series
of Map FamilY

Unit
Taxonomic Family Typitying Soil

Pedon
fine, mixed, superactive, mesic Aridic Calciustept
fine-loamy, mixed, superactive, mesic Calcidic
Argiustoll
fine, mixed, superactive, mesic Aridic Calciustoll
fine, mixed, superactive, mesic Aridic Haplustalf
fine, mixed, superactive, mesic Aridic

A

J

D
S
M

65

15

10
5
5

* Lab analvsis of soil unit.
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Section Two Map Unit Descriptions

Supporting Soil Pedons

Soil family A is also represented by soil pits 27 and 30 in map unit A. Soil pit27

does not have Tropic shate within 140 inches of the surface. Soil pit 30 has
decomposing Tropic shale at 105 inches below the surfac€.

LaboratorY AnalYsis

Analysis of soil samples from soil pit t had a poor soil pH (8.7) from 24 to 42
inches and fair lime percents (22.6 to 28.3 percent) throughout the soil profile.
The silty clay texture at24 inches is in the poor category for texture. SAR
increases gradually with depth to 4.02 in the 24 to 42 inch horizon and then
reaches 12.3 in the tropic shale below 42 inches.

Soil lnclusions

Small inclusions of D, S, and M soils occur within map unit 1. D soils are similar
to the A soils, but have a mollic epipedon (dark surface). The S soils are similar
to the J soils, but do not have a calcic horizon within 40 inches of the soil surface.
The M soils are moderately deep to Tropic shale and are located along the map
unit bou ndary with map unit 2.

24



Section Two Map Unit Descriptions

2 M -'tB -D famil ies complex, 3 to 8 percent sfopes

General DescriPtion

This map unit is dominated by soils with Tropic shale parent material at 20 to 72
inches below the surface. The map unit is dominated by big sagebrush and
grasses with some pinyon pine and Utah juniper encroaching along edges of the
map unit near map unit 5. This map unit is dominated by clayey soils with very
slow hydraulic conductivity rates of less than 0.04 inches per hour based on the
silty clay soil texture (p. 91, Renard, 1997).

This map unit occurs at the north end of the map unit where the Coal Hollow
project proposes to build facilities. A second small delineation of map unit 2
occurs along the south boundary of the proposed year 1 mining area west of the
county road.

Taxonomic Soil Glassifications

Typifying Soil Pedon Descriptions

The typifying soil pedon for M family soils in map unit 2 is soil pedon 3. The
surface is a brown loam 4 inches thick, dark brown (moist). The subsurface
(cambic) is a grayish brown clay loam and silty clay loam 15 inches thick, brown
(moist). The underlying subsoil to 33 inches is light brownish gray silty clay, light
otive brown (moist). Tropic shale parent material occurs at 33 inches below the
surface.

The typifying soil pedon for B family soils in map unit 2 is pedon 4. The surface is
pale brown silty clay 4 inches thick, dark grayish brown (moist). The subsurface
(cambic) is light brownish gray silty clay moderate to strong structure, dark
grayish brown (moist) to 31 inches. Tropic shale parent material occurs at 31
inches.

The typifying soil pedon for D family soils in map unit 2 is pedon 2. The surface
(mollic) is brown clay loam 12 inches thick, very dark grayish brown (moist). The
subsurface (cambic and calcic) is pale brown silty clay and clay to 48 inches
deep, brown (moist). The subsoil is white silty clay to72 inches, brown (moist).
Tropic shale parent material occurs at72 inches below the surface.

of Map Family Taxonomic Family Typifying Soil
PedonUnit

fine, mixed, superactive, mesic Aridic
Calciustepts
fine, mixed, superactive, mesic Aridic Haplustepts
fine, mixed, superactive, mesic Aridic Calciustoll

60

25
15

M

B
D

3"

4*
2"

* L a b a is of t soil pedon for map unit.
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Section Two Map Unit Descriptions

Supporting Soil Pedons

Soil pedon 12 is representative of soil type M and is located in the delineation of
map unit 2 along the south boundary of the year 1 mining area. The depth to
Tropic shale in pedon 12 is 26 inches.

Laboratory AnalYsis

The main limiting feature of soils in map unit 2 is an increase of conductivity and
SAR into the fair range as the soil depth reaches the interface with Tropic shale.
The percent lime in the soil ranges from 18.6 to 27 .5 above the Tropic shale. The
satuiation percentage increases with the percent clay, but remains in the fair
range even with the clay and silty clay-
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Section Two Map Unit Descriptions

3 E-J fami l iescomplexn 3to8 percentslopes

General DescriPtion

Map unit 3 is characterized by very deep soils that show some indication of
alluvial deposition most likely from the large alluvial fan that formed this portion of
Sink Valley. Recent soil deposition from nearby Robinson Creek is indicated in
pedon O by an increase of organic matter at 12 inches below the soil surface.

Taxonomic Soil Classifications

Typifying Soil Pedon Descriptions

The typifying soil pedon for E family soils in map unit 3 is soil pedon 6. The
surface is brown loamy sand 12 inches thick, dark yellowish brown (moist). The
subsoil (calcic) is pale brown loam and sandy loam to 34 inches deep, brown
(moist). The underlying soil to 60 inches is light grayish brown silty clay, brown
(moist).

The typifying soil pedon forJ family in map unit 3 is soil pedon 31. The surface
(mollic) is dark grayish brown loam 7 inches thick, dark brown (moist). The
subsurface (argillic) is light yellowish brown clay loam to 17 inches, dark
yellowish brown (moist). The subsoil (lower argillic and calcic) is light brownish
gray and brown clay loam and loam to 52 inches, grayish brown and brown
(moist). The underlying soil to 110 inches is very pale brown sandy loam and
loamy sand, brown and yellowish brown (moist),

Supporting Soil Pedons

Soil pedon 13 is representative of soil family E in map unit 3.

Laboratory AnalYsis

Soil pH increases to the fair category (8.3 to 8.5) at 6 inches below the surface in
pedon 6. The soil pH is consistent with percent lime in fair category (18.4 to
29.2). The loamy sand surface has a fairwater holding capacity. Organic matter

Percent Soil Series
of Map FamilY

Unit
Taxonomic Family Typifying Soil

Pedon
fine-loamy, mixed, superactive, mesic Aridic
Calciustept
fine-loamy, mixed, superactive, mesic Calcidic
Argiustoll
fine, mixed, superactive, mesic Aridic Calciustept
fine. mixed, superactive, mesic Aridic Ha

60

30

5
5

E

J

A
B

" L a b a s of tvpitying soil pedon for map unit.
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Section Two Map Unit Descriptions

has an irregular increase at12 inches from 0.7 in the A2 horizon to 2.6 in the
upper Bk horizon.

Soil Inclusions

Small inclusions of A and B soil families occur in map unit 3. A soils are similar to
E soils, but have a higher percentage of clay in the control section (10 to 40
inches). B soils are very deep but do not have either an argillic horizon (increase
in illuvial clays) or a calcic horizon within 40 inches of the soil surface.
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Section Two Map Unit Descriptions

4 C -H -J fami l ies complex,3to 8 percentslopes

General Description

Map unit 4 is characterized by very deep fine-loamy and coarse-loamy soils with
molf ic epipedons and calcic horizons. Lime accumulations below 12 to 22 inches
are common in these soils. Soil pH is strongly alkaline below 22 inches in some
soils. Vegetation in this map unit is big sagebrush and grasses.

Taxonomic Soil Glassifications

Typifying Soil Pedon Descriptions

The typifying soil pedon for C family in map unit 4 is soil pedon 17. The surface
(mollic) is a brown clay loam 9 inches thick, dark brown (moist). The subsurface
(cambic) is a pale brown clay loam to 18 inches, brown (moist). The lower
subsurface (Bwk) to 45 inches is light yellowish brown loam and clay loam, dark
yellowish brown (moist). The underlying subsoil (calcic) is very pale brown clay
loam and silty clay to 80 inches, yellowish brown (moist).

The typifying soil pedon for H family in map unit 4 is soil pedon 39. The surface is
brown clay loam 12 inches thick, dark brown (moist). The subsurface (calcic) is a
very pale brown to light yellowish brown sandy loam to 36 inches deep, yellowish
brown (moist). The underlying subsoil is a very pale brown very cobbly loarny
sand to 75 inches, brown (moist).

The typifying soil pedon for J family in map unit 4 is soil pedon 19. The surface
(mollic) is a grayish brown loam 6 inches thick, very dark grayish brown (moist).
The subsurface (upper argillic) is a brown and pale brown clay loam to 24 inches
deep, dark grayish brown and yellowish brown (moist). The lower subsurface
(lower argillic and upper calcic, Btk) is a pale brown loam to 37 inches deep,
brown (moist). The underlying subsoil (calcic) is a pale brown and light yellowish
brown sandy loam to 90 inches deep, yellowish brown (moist).

Percent Soil Series
of Map Family

Unit
Taxonomic Family Typifying Soil

Pedon
fine-loamy, mixed, superactive, mesic Aridic
Calciustoll
coarse-1o?my, mixed, superactive, mesic Aridic
Calciustoll
fine-loamy, mixed, superactive, mesic Calcidic
Argiustoll
fine, mixed, superactive, mesic Aridic Calciustoll
fine, mixed, superactive, mesic Aridic Calci

17"

39*

19*

7*

* Lab anal soil oedon for unit.
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Section Two Map Unit Descriptions

Supporting Soil Pedons

Soil family C is represented by soil pedons 5, 8, 10, 188, 23, 34, and 35. Soil
family H is represented by soil pedons 11 , 36, and 37.

Laboratory Analysis

Soil type C is characterized by soil pH in the poor range of 8.6 to 9.O (Utah
DOGM,2005) atdepths below 22to 40 inches. This strongly alkaline soil pH
corresponds to lime percentages of greater than 30 in this same portion of the
soil profile.

Soil type H is dominated by sandy loam and loamy sand textures with some clay
loam. Lime accumulation occurs below 12 to 16 inches, but percentages are
lower relative to the fine-loamy type C soils. Soil pH becomes strongly alkaline at
depths of 48 inches in some pedons.

Soil type J has fair levels of carbonates throughout the soil profile. Soil pH was
measured as poor below 68" in soil pedon 19.

Soil lnclusions

Soil family D is represented by pedon 7 in map unit 4. There are also small
inclusions of soil family A where map unit 4 borders map units 1 and 1 1.
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Section Two Map Unit Descriptions

5 B -M -Tfamil ies complex, S to 25 percentslopes

General Description

These soils are moderately deep (20 to 40 inches) to shallow (less than 20
inches toTropic shale. The moderately deep soils have clayey textures, while the
shallow soils are loamy. Vegetation is pinyon pine, Utah juniper, black sage and
grasses.

Taxonomic Soil Glassifications

Typifying Soil Pedon Descriptions

The typifying soil pedon for B family in map unit 5 is soil pedon 24.The surface is
olive brown clay 5 inches thick, dark grayish brown (moist). The subsurface
(cambic) is dark grayish brown and olive clay with moderate to strong blocky
structure to 32 inches. Tropic shale parent material is at 32 inches.

The typifying soil pedon for M famity in map unit 5 is soil pedon 25. The surface
is covered with a half inch of decomposing needles and twigs. The soil surface is
light brown clay 5 inches thick, brown (moist). The subsurface (calcic) is brown
and strong brown clay with lime accumulations, dark brown (moist). Tropie shale
parent material is at 32 inches.

The typifying soil pedon for T family in map unit 5 is soil pedon 49. The surface
light yellowish brown silty clay loam 3 inches thick, light olive brown (moist). The
subsoil is a light olive brown loam to 10 inches, olive brown (moist). lnterbeded
sandstone and Tropic shale are at 10 inches.

Laboratory Analysis

Soif type B is characterized by percent clay of 44 to 47 with correspondingly high
saturation percentages of 73.6 to 91.2. Conductivity increases to 7.8 at 17 inches
below the surface.

Soil type M is characterized by percent clay of 40 to 47 with correspondingly high
saturation percentages of 58.5 to 80.6 in the upper 20 inches of the soil profile.

Percent Soil Series
of Map Family

Unit
Taxonomic Family Typifying Soil

Pedon
40
30

20

10

B
M

T

fine, mixed, superactive, mesic Aridic Haplustepts
fine, mixed, superactive, mesic Aridic Calciustept
loamy, mixed, superactive, calcareous, mesic
Aridic Lithic Ustorthent
Clayey, mixed, superactive, calcareous, mesic,
shallow Aridic Ustorthent

24*
25*

4g*

" Lab analvsis of for mao unit.
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Section Two Map Unit Descriptions

The percent clay decreases to 33 percent below 20 inches. Lime percentage is
greater than 30 in the 5 to 20 inch depth, but less than 5 above and below this
zone.

Soil type T is characterized by pH of 8.1 to 8.4, lime percentage of 18, and SAR
of less than 0.1.

Soil lnclusions

There are some inclusions of U family soil that is shallow (less than 20 inches) to
Tropic shale. The U soils are clayey.
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Section Two Map Unit Descriptions

6 F - G - C families complex, 1 to 5 percent slopes

General Description

These medium to coarse textured soils are very deep. Wet soil conditions are
present at varying depths in all of the map unit soils. The depth to wet soil
conditions varies from 14 to 58 inches. This map unit is not a good source of
subsoil. lt is estimated that these soils are slower to warm up in the spring due to
the wet soil conditions. Vegetation is grasses, sedges, and forbs.

Taxonomic Soil Classifications

Typifying Soil Pedon Descriptions

The typifying soil pedon for F family in map unit 6 is soil pedon 15. There is a
dense root mat 1 inch thick on the surface. The surface is brown sandy loam 8
inches thick, dark brown (moist). The subsurface (cambic) is pale brown loam
with moderate structure, dark yellowish brown (moist). The subsoil (calcic) is very
pale brown loam to 58 inches deep, yellowish brown (moist). The underlying soil
is yellow and brownish yellow sandy loam with common prominent mottles to 96
inches, yellowish brown (moist).

The typifying soil pedon for G family in map unit 6 is soil pedon 98. The surface
is dark grayish brown loam 6 inches thick, very dark grayish brown (moist). The
fower surface is grayish brown sandy clay loam to 14 inches with few faint
mottles, dark grayish brown (moist). The subsurface is light brownish gray sandy
loam with common prominent mottles, dark gray (moist). The subsoil is light gray
sandy loam with many prominent mottles, grayish brown (moist). The soil was
wet below 48 inches.

The typifying soil pedon for C family in map unit 6 is soil pedon 16. There is a
dense root mat 1 Y.inch thick on the surface. The surface is dark grayish brown
silty clay loam I inches thick, very dark grayish brown (moist). The subsurface
(cambic) is pale brown silty clay to 18 inches, strong brown (moist). The subsoil
is pink clay foam to 36 inches, brown (moist). The lower subsoil is pink silty clay

Percent Soil Series
of Map Family Taxonomic Family Typifying

Unit Soil Pedon
coarse-loamy, mixed, superactive, mesic
Aridic Calciustoll
coarse-loamy, mixed, superactive, frigid
Typic Calciaquoll
fine-loamy, mixed, superactive, mesic Aridic
Calciustoll
fine-loamy, mixed, superactive, frigid Aquic

45

20

20

15

F

G

c

I

1 5 *

98"

16*

14*
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Section Two Map Unit Descriptions

loam and loam with few faint strong brown mottles to 68 inches, brown (moist).
The underlying soif is light brownish gray clay loam with common prominent
yellowish red mottles, grayish brown (moist).

Supporting Soil Pedons

Soil pedon 9A is similarto soil family F, but it has carbonates throughoutthe soil
profile without any zone of accumulation.

Laboratory Analysis

Strongly alkaf ine soil pH (8.6 to 9.0) within 12 to 20 inches of the soil surface is
the main limiting feature of the soils in map unit 6. Soil pedon 9A has very
strongly alkaline pH (greater than 9.0) below 12 inches of the surface.

Lime percentage exceeds 30 in 3 of 5 pedons within 12 to 20 inches of the
surface. Lime percentage ranges from 15 to 26 in the other two pedons from the
surface to 48 inches.

Soil Inclusions

Soil pedon 14 is representative of minor soils within map unit 6 that do not have a
mollic epipedon (dark surface) and have aquic (wet) soil conditions within 30
inches of the surface. These soils have a calcic horizon.
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Section Two Map Unit Descriptions

7 O-R fami l ies complex,  1to5 percentslopes

General Description

This soil map unit is located on an alluvial terrace that is underlain by Tropic
shale. lt is located on the east side of the Sink Valley fault. Soils are
characterized by clay and a high water table that is perched on top of the heavy
clay soils. The high water table is at or within a foot of the soil surface during the
wet period of the year. lt is estimated that these soils are slower to warm up in
the spring due to the wet soil conditions. Vegetation is sedges and forbs.

Taxonomic Soil Classifications

Typifying Soil Pedon Descriptions

The typifying soil pedon for O family soils in map unit 7 is soil pedon 38. The
surface is dark grayish brown (moist) silty clay 6 inches thick. The subsurface is
a yeflowish brown (moist) silty clay 6 inches thick. The calcic horizon begins at 12
inches below the surface and is a light yellowish brown (moist) to very pale
brown (moist) silty clay. The calcic horizon continues to 48 inches or deeper. The
water table was at29 inches when the pit was described in March 2OA7. Mottles
and gleyed soil were observed below 12 inches. Vegetation is grasses, sedges,
widely scattered Wyoming big sagebrush, and wild rose.

The typifying soil pedon for R family in map unit 7 is soil pedon 184. The mollic
surface is a very dark grayish brown (moist) loam to 7 inches. The cambic
horizon is a brown (moist) loam to 15 inches deep. The calcic horizon is a light
olive brown (moist) sandy loam to 30 inches. The underlying soil is grayish brown
(moist) clay loam and sandy clay loam to 60 inches deep. Mottles were observed
below 7 inches. The water table was at 51 inches when the described in
September 2006.

Percent Soil Series
of Map Family

Unit
Taxonomic Family Typifying Soil

Pedon
55
20
10
10

3

2

fine, mixed, superactive frigid Aeric Epiaquept
fine-loamy, mixed, superactive, frigid Typic Argiaquoll
fine, mixed, superactive, frigid Typic Argiaquoll
fine-loamy, mixed, superactive frigid Aeric Calciaquoll
fine-loamy, mixed, superactive, mesic Calcidic
Haplustalf
fine-loamy, mixed, superactive, mesic Aridic
Calciustoll

o
R
o
P

L

* Lab anal soil n for unit.
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Section Two Map Unit Descriptions

Supporting Soil Pedons

O family soil type was observed in pedon 45 within map unit 7 and a similar
cfayey soil in pedon 44.The R soil family was observed was also observed in pit
46.

Laboratory Analysis

The O family soil is characterized by silty clay from the surface down to 24 inches
or greater. Soil pH is 8.3 to 8.5 in the 12 to 24" horizon. Saturation percentage
ranges from 69.9 to 81.8 in the upper 24 inches. The calciurn carbonate
equivalent ranges from 17 .8 to 28.3 in the upper 20 inches and then increases to
44.5 below 20 inches. This soil pit was not sampled below 24 inches, because of
the high water table.

The R family soil is characterized by medium textured soils (loam, day loam, and
sandy clay loam in the upper 60 inches. The calcium carbonate equivalent
ranges increases from 20.2 percent in the upper 7 inches to 29.3 percent in the
30 to 45 inch horizon.

Soil Inclusions

A soil similar to the R soil type, but with more clay in the control section is
localized areas. Soil mottles were observed and water was flowing into pit 43
when it was described in April 2007 . The water table appeared to be perched on
top of the underlying clay horizon at 54 inches.

Soil type P was observed in soil pit 40. Mottles were observed below 6 inches
and a watertable at23 incheswhen the pitwas described in March 2007. This
soil has a dark surface (mollic) and a calcic horizon.

Dry soil profiles occur on small isolated mounds within map unit 7. These non-
hydric soils include soil types L and C families. Both are very deep soils with a
calcic horizon. Soil type C has a dark surface (mollic).
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Section Two Map Unit Descriptioras

8 L-H -  Kfami l ies complex,3 to 8 percentslopes

General Description

These soils developed in very deep alluvium on the east side of the Coal Hollovv
project area. They are medium to coarse textured. Evidence of a fluctuating
water table was observed in most soils below 48 to 60 inches, depending on
location and physiographic setting. This map unit would be a good source of
cover material, but most of the disturbance in this area will be limited to cover soil
stockpiles.

Taxonomic Soil Glassifications

Typifying Soil Pedon Descriptions

Colors are for dry soil unless other wise noted.

The typifying soil pedon for the L family soil in map unit 8 is soil pedon 22. The
surface is pale brown sandy loam to 6 inches. The argillic and upper calcic
horizon is a light yellowish brown silty clay loam and sandy clay loarn to 28
inches. The underlying soil is very pale brown sandy loam to 84 inches. Mottles
increase significantly below 48 inches indicating that there is fluctuating water
table during wet years. This soil supports Gamble oak, snowberry, grasses, and
forbs.

The typifying soil pedon for the H family soil in map unit I is soil pedon 20. The
surface is brown loam to 6 inches. The cambic horizon is light yellowish brown
clay toam to 13 inches. The calcic horizon is very pale brown to light yellowistr
brown sandy loam and loamy sand to 54 inches. The underlying soil is a light
yellowish brown loam to72 inches and loamy sand to 96 inches. This soil
supports Pinyon pine, Utah Juniper, Gamble oak, and snowberry.

The typifying soil pedon for Kfamily soil in map unit 8 is soil pedon 21 . The
surface is a light yellowish brown sandy clay loam to 8 inches. The calcic horizon
is a pale brown sandy clay loam to 18 inches. The underlying soil is a pale brown

Percent Soil Series
of Map Family

Unit
Taxonomic Family Dominant TyPifYi ng

Veqetation Soil Pedon
fine-loamy, mixed, superactive, mesic
Calcidic Haplustalf
coarse-loamy, mixed, superactive, mesic
Aridic Calciustoll
coarse-loamy, mixed, superactive, mesic Aridic
Calciustept
fine-loamy, mixed, superactive, mesic Aridic
Calciustoll

40

30

20

10

L

H

K

c
soil oedon for mao unit.* Lab s o f
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Section Two Map Unit Descriptions

strongly alkaline sandy loam to 96 inches. This soil was described in an opening
of Wyoming big sagebrush within a larger area of Gamble oak.

Supporting Soil Pedons

A moist phase of the L family soil was observed in pit 47 in big sagebrush in map
unit 8. A few faint mottles were observed below 24 inches. The amount of soil
mottling increased significantly below 44 inches. This soil is on a low mound
surrounded on three sides by wet soils in map unit 7. A water table was not
observed when the pit was described in April 2007 , but the mottles indicate that
is common for it to rise within 44 inches of the surface in most years, and 24
inches in a very wet year.

Laboratory Analysis

The L family soil has calcium carbonate equivalents ranging from 17 .5 to 23.8
percent.

The H family soil has a low saturation percentage in the 13 to 28 inch horizon
(cafcic). Calcium carbonate equivalents range from 16.5 to25.4 percent.
Available water capacity is 0.08 in layers of loamy sands below 28 inches.

The K family soil is characterized by strongly alkaline soil pH (8.7) below 36
inches. Calcium carbonate equivalents range from 16.8 to 29.8 percent.

Soil lnclusions

The C family soils occur within this map unit. These soils are similar to the L
family soil, but have a dark surface (mollic).
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Section Two Map Unit Descriptions

9 D - W families complex, 5 to 30 percent slopes

General Description

These clayey soils are very deep and dominated by clayey textures. They have a
dark surface (mollic epipedon). The D family soil has an increase in lime at 6 to
12 inches below the surface, while the W family soil has similar levels of lime
throughout the soil profile. Soils in this map unit appear to have developed from
the large alluvial fan that covers most of Sink Valley. The map unit is delineated
along Robinson Creek and in an area south of the creek that could be the
remnants of a historic channel. Vegetation is dominantly big sagebrush,
rabbitbrush, and grasses with pinyon pine and Utah juniper encroaching from
adjacent areas.

Taxonomic Soil Classifications

Percent
of Map Soil Series

Unit Fa
55D
30w
1 0  A
5

" Lab analvsis of tvpifvi soil pedon for map unit.

Taxonomic Fami
fine, mixed, superactive, mesic Aridic Calciustoll
fine-loamy, mixed, superactive, mesic Aridic Haplustoll
fine, mixed, superactive, mesic Aridic Calciustept
Creek bottom

Typifying
Soil

Pedon
41*
42*

Typifying Soil Pedon Descriptions

The typifying soil pedon for the D family soil in map unit 9 is soil pedon 41. The
surface is brown sandy clay loam to 6 inches, dark brown (moist). The lower
surface is brown clay to 12 inches, dark brown (moist). The subsurface (cambic)
is pale brown silty clay to 36 inches, brown (moist). The subsoil (calcic) is very
pale brown silty clay loam and sandy loam to 80 inches, yellowish brown (moist) -

The typifying soil pedon for W family soil in map unit 9 is soil pedon 42.The
surface is brown loam 9 inches thick, very dark grayish brown (moist). The
subsurface (cambic) is pale brown silty clay to 24 inches, brown (moist). The
upper subsoil (lower cambic) is pale brown sandy clay loam to 36 inches, brown
(moist). The lower subsoil is light yellowish brown loam to 48 inches, yellowish
brown (moist).

Supporting Soil Pedons

Soil pedon 29 is representative of the D family soil in map unit 9.
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Section Two Map Unit Descriptions

Laboratory Analysis

Poor soil pH at depth and clayey horizons characterize soils in map unit 9. Soil
pH is poor below 64 inches in the D family soil (pit 41) and below 36 inches in the
W family soil. Horizons of silty clay and clay occur in the D family soil (pit 41) _
between 6 and 36 inches. The clayey horizon in the W family soil is between 9
and 24 inches.

Soil Inclusions

The channel area of Robinson Creek comprises a small portion of this map unit.
The creek bottom is not vegetated.
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Section Two Map Unit DescriPtions

10 U family 8 to 25 percent slopes

General Description

These clayey soils are shallow to Tropic shale and formed along the Sink Valley
escarpment. Vegetation is pinyon pine, Utah juniper, black sage, and Indian
ricegrass.

Taxonomic Soil Classifications

Typifying Soil Pedon Description

Thetypifying soil pedon forthe U family soil in map unit 10 is soil pedon 50. The
surface is light brownish gray clay to 4 inches, dark grayish brown (moist). The
subsurface is light brownish gray clay to 19 inches, dark grayish brown and oliwe
brown (moist). Tropic shale is at 19 inches.

Laboratory Analysis

Clayey soil texture is the main limiting feature to the U family soil in map unit 1O.
Lime percentage is between 18 and 19 throughout the soil profile. SAR is less
than 1. Soil pH is in the good to fair range (8.1 to 8.4).

Soil Inclusions

The T family soil occurs along ridges where the Tropic shale is interbeded with
sandstone. These soils are loamy and less than 20 inches deep.

Small inclusions of the B family soil occur in concave toeslope areas. These soils
are clayey and moderately deep (20 to 40 inches) to Tropic shale.

Percent
of Map

Unit
Soil Series

Familv Taxonomic Famil

Typifying
Soil

Pedon
85 U Clayey, mixed, superactive, nonacid, mesic, shallow Aridic 50*

Ustorthent
10 T loamy, mixed, superactive, nonacid, mesic Aridic Lithic

Ustorthent
5 B fine, mixed, superactive, mesic Aridic Haplust

* Lab analvsis of t soil oedon for map unit.
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Section Two Map Unit Descriptions

11 A family, 8 to 25 Percent sloPes

General DescriPtion

These soils are very deep and are on the footslope and backslope of the Sink
Valley fault escarpment. Vegetation is grasses, rabbitbrush, and big sagebrush.

Taxonomic Soil Glassifications

Typifying Soil Pedon DescriPtion

The typifying soil pedon for the A fami[ soil in map unit 1 1 is soil pedon 28. The
surface is grayish brown clay to I inches, dark grayish brown (moist), The
subsurface (cambic) is gray clay with moderate bfocky structure to 24 inches,
grayish brown (moist). The upper subsoil (calcic, Bwk) is gray clay with common
fine soft calcium carbonate masses to 48 inches, grayish brown (rnoist). The
lower subsoil (calcic, Bk) is light grayish brown clay with common fine and
medium soft calcium carbonate masses to 102 inches, grayish brown (moist).

Laboratory AnalYsis

Clay texture is the primary limiting feature with the A family soil in map unit 11.
SAR and conductivity increase significantly in the 24to 48 inch horizon, but both
are still within the fair range (Utah DOGM, 2005). Lime percentage ranges from
17 to 19. Samples were not available for analysis for the 48 to 102 inch zone.

Soil Inclusions

Inclusions of the B family soil occur along shoulders of hills and ridges. These
soits are clayey and moderately deep (20 to 40 inches) to Tropic shale.

Small inclusions of the U family soil occur on the summits of ridges and hills.
These soils are clayey and shallow (less than 20 inches) to Tropic shale.

Percent
of Map

Unit

Soil Series
FamilY

Typifying
Soil PedonTaxonomic Family

aS n fine, mixed, superactive, mesic Aridic Calciustept 28*
10 B fine, mixed, superactive, mesic Aridic Haplustepts
5 U Clayey, mixed, superactive, nonacid, mesic, shallow

Aridic Ustorthent
* Lab analvsis of inq soi l unit.
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Section Three Typifying Soil Profile Descriptions

Typifying Soil Profile Descriptions
The following soil profile descriptions are representative of the major named soils
identified in the eleven soil map units for the Coal Hollow year 1 project area. Soil
texture and pH are the results of laboratory analysis of samples collected from
each horizon. Photographs of the soil profiles are appendix E and photographs of
the soil profile micromonolith boxes are appendix F.

A Family Soil

The A family soil occurs as major named component in map units 1 and 11. lt
afso occurs as a minor component in map units 3,4, and 9. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, mesic Aridic Calciustepts

Soil pit 1 is representative of the A family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 1. lt formed in
alluvium deposited by a large alluvial fan over Tropic shale residuum. Slope is 3
percent on a west slope (280o) on a concave fanslope. Vegetation is big
sagebrush, grasses and forbs. Soil colors are for dry soil unless specified
otherwise. Soil pH values are laboratory pH.

A - 0 to 6 inches; grayish brown (1OYR 512) clay loam, dark grayish brown (1OYR
412) moist; weak medium platy parting to fine granular structure; soft, very
friable, slightly sticky, and slightly plastic; many very fine, common fine and
medium, and few coarse roots; common very fine interstitial and few fine
tubular pores; strong effervescence, neutral (pH 7.3); clear smooth
boundary.

Bk1 - 6 to 12 inches; grayish brown (2.5Y 512) clay loam, dark grayish brown
(2.5Y 413) moist; moderate medium and coarse angular blocky structure;
hard, very firm, very sticky, and very plastic; common very fine, few fine,
medium, and coarse roots; few very fine tubular pores; strong
effervescence, moderately alkaline (pH 8.9); gradual wavy boundary.

Bkz - 12 to 24 inches; light brownish gray (2.5Y 612) silty clay, grayish brown
(2.5Y 5/3) moist; strong medium and coarse prismatic structure; very hard,
very firm, very sticky, and very plastic; few very fine and fine roots; few very
fine tubular pores; strong effervescence, strongly alkaline (pH 8.5); gradual
smooth boundary.

Bk3 - 24 to 42 inches; light brownish gray (2.5Y 612) silty clay, grayish brown
(2.5Y 5/3) moist; strong medium and coarse prismatic parting to strong
angular blocky structure; extremely hard, extremely firm, very sticky, and
very plastic; few very fine roots; few very fine tubular pores; strong
effervescence, strongly alkaline (pH 8.7); clear wavy boundary.
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C - 42 to 60 inches; light gray (2.5Y 712) clay, grayish brown (2.5Y 512) moist;
massive; extremely hard, extremely firm, very sticky, and very plastic;
strong effervescence, moderately alkaline (pH 8.+); clear wavy boundary.

B Family Soil

The B famity soil occurs as major named component in map units 2 and 5. lt also
occurs as a minor component in map units 3, 10, and 1 1. This soil is moderately
deep (20 to 40 inches) to Tropic shale.

Taxonomic classification: fine, mixed, superactive, mesic Aridic Haplustepts

Soif pit 24 is representative of the B family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 5. lt formed in
Tropic shale residuum on a convex hillslope. Slope is 13 percent on a north
northeast slope (20"). Vegetation is pinyon pine and Utah juniper with scattered
big sagebrush and grasses. Soil colors are for dry soil unless specified
othenruise. Soil pH values are laboratory pH.

A - 0 to 5 inches; dark grayish brown (2.5Y 413) clay, dark grayish brown (2.5Y
412) moist; weak fine subangular blocky parting to medium granular
structure; soft, very friable, sticky, and very plastic; common very fine, few
fine, medium, and coarse roots; common very fine and few fine interstitial
pores; no effervescence, slightly alkaline (pH 7.0); clear wavy boundary.

Bw1 - 5 to 17 inches; dark grayish brown (2.5Y 412) clay, dark grayish brown
(2.5Y 413) moist; moderate fine and medium subangular blocky structure;
extremely hard, extremely firm, very sticky, and very plastic; few very fine
and fine roots; few very fine tubular pores; no effervescen@, slightly
alkaline (pH 7 .7); clear wavy boundary.

Bw2 - 17 to 32 inches; light olive gray (5Y 6/2) clay, olive (5Y 5/3) moist; strong
medium and coarse angular blocky structure; extremely hard, extremely
firm, very sticky, and very plastic; few very fine roots; few very fine tubular
pores; no effervescence, slightly alkaline (pH 8.1); abrupt wavy boundary.

Cr - 32 inches; decomposing Tropic shale and sandstone.

G Family Soil

The C family soil occurs as major named component in map units 4 and 6. lt also
occurs as a minor component in map units 7 and 8. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine-lo?my, mixed, superactive, mesic Aridic Galciustolls
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Soil pit 17 is representative of the C family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 4. lt formed in
alluvium and colluvium on an alluvial fan slope. Slope is 3 percent on a
southwest slope (210o). Vegetation is big sagebrush, rabbitbrush and grasses
with scattered pinyon pine and juniper. Soil colors are for dry soil unless specified
otherwise. Soil pH values are laboratory pH.

A - 0 to 9 inches; brown (1OYR 5/3) clay loam, dark brown (1OYR 3/3) moist;
moderate medium and coarse platy parting to fine granular structure; soft,
friable, sticky, and plastic; many very fine, common fine and medium, and
few coarse roots; common very fine interstitial and few fine tubular pores; 1
percent gravels; slight effervescence, slightly alkaline (pH 7.8); clear
smooth boundary.

Bw-- 9 to 18 inches; pale brown (10YR 6/3) clay loam, brown (10YR 413) moist;
moderate fine and medium angular blocky structure; very hard, very firm,
sticky, and plastic; common very fine, few fine and medium, and coarse
roots; few very fine and fine tubular pores; 2 percent gravels; slight
effervescence, moderately alkaline (pH B.O); clear smooth boundary.

Bwkl - 18 to 30 inches; light yellowish brown (1OYR 614) loam, brown (1OYR
413) moist; strong fine and medium angular blocky structure; very hard, very
firm, sticky, and plastic; few very fine, fine, and medium roots; few very fine
and fine tubular pores; 2 percent gravels; strong effervescence, moderately
alkaline (pH 8.0); clear wavy boundary.

Bwk2 - 30 to 45 inches; pale brown (1OYR 6/3) clay loam, dark yellowish brown
(1OYR 414) moist; strong fine and medium angular blocky structure; very
hard, very firm, sticky, and plastic; few very fine and fine roots; few fine and
medium tubular pores; 2 percent gravels; strong effervescence, 4 percent
very fine and fine soft calcium carbonate masses, moderately alkaline (pH
I 1); gradual wavy boundary.

Bk1 -45 to 60 inches; very pale brown (1OYR 713) clay loam, yellowish brown
(1OYR 514) moist; strong medium and coarse subangular blocky structure;
slightly hard, firm, sticky, and plastic; few very fine roots; fewfine and
medium tubular pores; 2 percent gravels; strong effervescence, I percent
very fine and fine soft calcium carbonate masses, moderately alkaline (pH
8.2); gradual wavy boundary.

Bkz - 60 to 80 inches; very pale brown (1OYR 714) silty clay, yellowish brown
(1OYR 514) moist; massive; extremely hard, extremely firm, very sticky, and
very plastic; common very fine and few fine tubular pores; strong
effervescence, 6 percent very fine and fine soft calcium carbonate masses,
moderately alkaline (pH 8.0),
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D Family Soil

The D family soil occurs as major named component in map units 2 and 9. lt also
occurs as a minor component in map units 1 and 4. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, mesic Aridic Calciustolls

Soif pit2 is representative of the D family soils that occurwithin the year one
portion of the Coal Hollow project area. lt is located in map unit 2. lt formed in
colluvial landslide deposit over Tropic shale. Slope is 6 percent on a south
southwest slope (200o). Vegetation is big sagebrush, rabbitbrush and grasses.
Soil colors are for dry soil unless specified otherwise. Soil pH values are
laboratory pH.

41 -0 to 7 inches; brown (1OYR 5/3) clay loam, dark yellowish brown (1OYR 312)
moist; moderate medium and coarse platy parting to fine granular structure;
soft, very friable, sticky, and plastic; many very fine, common fine and
medium, and few coarse roots; common very fine interstitial and common
fine tubular pores; strong effervescence, slightly alkaline (pH 7.6); clear
smooth boundary.

M -7 to 12 inches; grayish brown (10YR 512) clay loam, dark grayish brown
(1OYR 412) moist; moderate fine and medium angular blocky structure; very
hard, very firm, very sticky, and very plastic; common very fine, fine and
medium, and few coarse roots; common very fine interstitial and few fine
tubular pores; strong effervescence, slightly alkaline (pH 7 .7); clear wavy
boundary.

Bwkl - 12 to 24 inches; light brownish gray (2.5Y 612) silty clay, dark grayish
brown (2.5Y 413) moist; strong medium and coarse prismatic parting fine
and medium angular blocky structure; extremely hard, extremely firm, very
sticky, and very plastic; few very fine and fine roots; few very fine fubular
pores; strong effervescence, slightly alkaline (pH 7.8); gradual wavy
boundary.

Bwk2 -24 to 48 inches; light brownish gray (2.5Y 6/3) clay, dark grayish brown
(2.5Y 413) moist; strong medium and coarse angular blocky structure;
extremefy hard, extremely firm, very sticky, and very plastic; few very fine
roots; few very fine tubular pores; strong effervescence, slighfly alkaline (pH
8.0); gradual irregular boundary.
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Bk - 48 to T2inches; light gray (2.5Y 712) silty clay, grayish brown (2.5Y 5/3)
moist; massive; extremely hard, extremely firm, very sticky, and very
plastic; few very fine tubular pores; moderate effervescence, slightly
alkaline (pH 7.8); gradual wavy boundary.

C -72 to 96 inches; light gray (2.5Y 713) clay, grayish brown (2.5Y 5/3) moist;
massive; extremely hard, extremely firm, very sticky, and very plastic;
moderate effervescence, slightly alkaline (pH 7.8).

E Family Soil

The E family soil occurs as major named component in map units 3, This soil is
very deep (greater than 60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Aridic Calciustepts

Soil pit 6 is representative of the E family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 3 lt formed in
alluvium in alluvium over Tropic shale. Slope is 3 percent on a west northwest
slope (2900). Vegetation is big sagebrush, rabbitbrush and grasses. Soil colors
are for dry soil unless specified otherwise. Soil pH values are laboratory pH.

41 - 0 to 6 inches; brown (1OYR 5/3) loamy sand, dark yellowish brown (1OYR
314) moist; weak medium granular structure; loose, foose, non sticky, and
non plastic; common very fine, few fine, common medium and few coarse
roots; many very fine interstitial pores; strong effervescence, moderately
alkaline (pH 8.1); clear wavy boundary.

M - 6 to 12 inches; yellowish brown (10YR 514) loamy sand, dark grayish brown
(1OYR 412) moist; weak medium subangular structure; soft, very friable, non
sticky, and non plastic; common very fine and fine and few medium roots;
many very fine interstitial pores; strong effervescence, moderately alkaline
(pH 8.3); clear smooth boundary.

Bkl - 12to 24 inches; pale brown (1OYR 6/3) loam, brown (1OYR 413) moist;
moderate fine and medium subangular structure; slightly hard, firm, slightly
sticky, and non plastic; common very fine and few fine roots; common very
fine interstitial and few fine tubular pores; strong effervescence, moderately
alkaline (pH 8.0); abrupt smooth boundary.

Bkz-24 to 34 inches; pale brown (1OYR 6/3) sandy loam, brown (1OYR 413)
moist; strong medium and coarse subangular structure; hard, very firm, non
sticky, and non plastic; few very fine roots; common very fine interstitial and
few fine tubular pores; strong effervescence, moderately alkaline (pH 8.9);
gradual smooth boundary.
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2C-34 to 60 inches; light brownish gray (1OYR 612) silty clay, brown (1OYR 413)
moist; massive; extremely hard, extremely firm, very sticky, and very
plastic; few very fine roots; few very fine tubular pores; slight effervescence,
moderately alkaline (PH 8.3).

F Family Soil

The F family soil occurs as major named component in map unit 6. This soil is
very deep (greater than 60 inches).

Taxonomic classification: coarse-loamy, mixed, superactive, mesic Aridic Calciustolls

Soil pit 15 is representative of the F family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 6 in a small
atluvial basin. lt formed in alluvium from Tropic shale and mixed sediments.
Slope is 2 percent on a west slope (2601. Vegetation is grasses, sedgeg, and
black sagebrush. Soil colors are for dry soil unless specified otherwise. Soil pH
values are laboratory PH.

Oe - 1-0 inches; dense root mat; abrupt smooth boundary.

A - 0 to I inches; brown (1OYR 5/3) sandy loam, dark brown (1OYR 3/3) moist;
moderate medium and coarse granular structure; soft, friable, slightly sticky,
and non plastic; many very fine, fine, and medium and common coarse
roots; common very fine interstitial pores; slight effervescence, moderately
alkaline (pH 8.0); abrupt smooth boundary.

Bwk - 8 to 20 inches; pale brown (1OYR 6/3) loam, dark yellowish brown (1OYR
414) moist; moderate fine and medium subangular blocky structure; hard,
firm, sticky, and plastic; common very fine and fine, and few medium roots;
many very fine and few medium and coarse tubular pores; strong
effervescence, strongly alkaline (pH 8.5); abrupt wavy boundary.

Bk1 -20to 37 inches; very pale brown (10YR 713) loam, brown (10YR 5/3)
moist; strong medium and coarse subangular blocky structure; very hard,
very firm, sticky, and plastic; common very fine and few fine and medium
roots; few very fine and fine tubular pores; strong effervescence, 4 percent
very fine soft calcium carbonate masses, strongly alkaline (pH 8.7); abrupt
smooth boundary.

Bk2 -37 to 58 inches; very pale brown (10YR 713) loam, yellowish brown (10YR
514) moist; moderate medium and coarse subangular blocky structure;
slightly hard, firm, sticky, and plastic; few very fine and fine roots; few very
fine tubular pores; strong effervescence, 8 percent very fine and fine soft
catcium carbonate masses, strongly alkaline (pH 8.6); abrupt wavy
boundary,
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Cl - 58 to 73 inches; pale brown (10YR 6/4) sandy loam, yellowish brown (10YR
514) moist; common prominent yellowish brown mottles (1OYR 5/8, moist);
massive; soft, very friable, non sticky, and non plastic; few very fine and fine
roots; violent effervescence, moderately alkaline (pH 8.+); abrupt smooth
boundary.

CZ - 73 to 96 inches; very pale brown (10YR 713) sandy loam, yellowish brown
(1OYR 514) moist; common prominent yellowish brown mottles (1OYR 5/8,
moist); massive; soft, very friable, non sticky, and non plastic; few very fine
and fine roots; violent effervescence, moderately alkaline (pH 8.3).

G Family Soil

The G family soil occurs as major named component in map unit 6. This soil is
greater than 40 inches deep.

Taxonomic classification: coarse-loamy, mixed, superactive, frigid Typic Calciaquolls

Soil pit 98 is representative of the G family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 6 in a small
alluvial basin. lt formed in alluvium from Tropic shale and mixed sediments.
Slope is 1 percent on a south slope (190"). Vegetation is grasses, big sagebrush,
and rabbitbrush. Water table was at 57 inches when pit was described on
September 12,2006. Soil colors are for dry soil unless specified otherwise. Soil
pH values are laboratory pH, No laboratory analysis was completed on the 2C
horizon.

A1 - 0 to 6 inches; dark grayish brown (2.5Y 412) loam, very dark gray (2.5Y 3/0)
moist; weak medium granular structure; soft, friable, slightly sticky, and
slightfy plastic; many coarse, common very fine, fine, and few medium
roots; many very fine tubular pores; slight effervescence, moderately
alkaline (pH 8.0); clear smooth boundary.

Bwg -6to 14 inches; grayish brown (2.5Y 512) sandy clay loam, dark grayish
brown (2.5Y 412') moist; moderate medium and coarse granular structure;
slightly hard, firm, slightly sticky, and slightly plastic; many medium,
common very fine and fine roots; common very fine tubular pores; slight
effervescence, moderately alkaline (pH 8.2); abrupt smooth boundary.

Bkg - 14 to 28 inches; light grayish brown (2.5Y 612) sandy loam, dark gray (2.5Y
410) moist; moderate fine and medium subangular blocky structure; hard,
firm, slightly sticky, and slightly plastic; common very fine, fine, and medium
roots; common very fine tubular pores; strong effervescence, strongly
alkaline (pH 8.5); abrupt smooth boundary.
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Bk - 28to 48 inches; light gray (2.5Y 712) sandy loam, light olive brown (2.5Y
5t4) moist; soil to wet to identify structure structure; hard, firm, slightly
sticky, and slightly plastic; few fine, and medium roots; few very fine tubular
pores; strong effervescence, moderately alkaline (pH 8.3); abrupt smooth
boundary.

C - 48 to 57 inches; water table at 57 inches, few very fine roots, no
effervescence.

H Family Soil

The H family soil occurs as major named component in map units 4 and 8. This
soil is very deep (greater than 60 inches).

Taxonomic classification: coarse-loamy, mixed, superactive, mesic Aridic Calciustolls

Soil pit 39 is representative of the H family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 4 on a fan terrace
slope. lt formed in alluvium from Tropic shale deposited by a large alluvial fan.
Slope is 3 to 8 percent on a west slope. The area has been cultivated and
planted to upland grasses. Soil colors are for dry soil unless specified otherwise.
Soil pH values are laboratory pH. No laboratory analysis was completed on 2C
horizon.

Ap-0 to 6 inches; brown (1OYR 5/3) clay loam, verydarkgrayish brown (1OYR
312) moist; moderate fine and medium granular structure; soft, friable,
slightly sticky, and slightly plastic; common very fine and fine and few
medium roots; no effervescence, slightly alkaline (pH 7.8); clear wavy
boundary.

A2-6 to 12 inches; yellowish brown (1OYR 514) clay loam, dark brown (1OYR
3/3) moist; moderate fine subangular blocky parting to medium granular
structure; soft, friable, slightly sticky, and slightly plastic; few very fine,
common fine and few medium roots; very slight effervescence, slightly
alkaline (pH 7.8); clear smooth boundary.

Bk1 - 12to 24 inches; light yellowish brown (1OYR 614) sandy loam, yellowish
brown (1OYR 514) moist; strong medium and coarse angular blocky
structure; very hard, very firm, non sticky, and non plastic; few very fine
roots; strong effervescence, I percent soft fine calcium carbonate masses,
moderately alkaline (pH 8.0); gradual wavy boundary.

Bk2 -24 to 36 inches; very pale brown (1OYR 713) cobblysandy loam, yellowish
brown (1OYR 514) moist; strong medium and coarse angular blocky
structure; very hard, very firm, non sticky, and non plastic; 10 percent gravel
and 5 percent cobble; few very fine roots; strong effervescence, 10 percent
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soft fine calcium carbonate masses, moderately alkaline (pH 7.9); gradual
waw boundary.

2C - 36 to 75 inches; very pafe brown (1OYR 713) very cobbly loamy sandy,
brown (1OYR 5/3) moist; strong medium and coarse angular blocky
structure; very hard, very firm, non sticky, and non plastic; 15 percent gravel
and 30 percent cobble; few very fine roots; strong effervescence, 15
percent soft fine calcium carbonate masses, 1 mm thick calcium carbonate
concretions on bottom of rock fragments, moderately alkaline (pH 7.9);
gradual wavy boundary.

I Family Soil

The I family soil is a minor component in map unit 6. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine-loamy, mixed superactive, frigid Aquic Calciustepts

J Family Soil

The J family soil occurs as major named component in map units 1, 3 and 4. This
soil is very deep (greater than 60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Calcidic Argiustolls

Soil pit 19 is representative of the J family soils that occurwithin the year one
portion of the Coal Hollow project area. lt is located in map unit 4 on a convex fan
terrace slope. lt formed in alluvium from Tropic shale deposited by a large alluvial
fan. Slope is 5 percent on a south west slope (260"). Vegetation is big
sagebrush, rabbitbrush, grasses and scattered Utah juniper. Soil colors are for
dry soil unless specified othenruise. Soil pH values are laboratory pH.

A - 0 to 6 inches; grayish brown (1OYR 512) loam, brown (1OYR 312) moist;
moderate medium granular structure; soft, very friable, slightly sticky, and
slightly plastic; many very fine, few fine, medium, and coarse roots; many
very fine interstitial pores; slight effervescence, moderately alkaline (pH
8.0); clear smooth boundary.

Bt-6 to 12 inches; brown (1OYR 5/3) clay loam, dark grayish brown (1OYR 412)
moist; moderate fine and medium subangular blocky structure; hard, very
firm, slightly sticky, and slightly plastic; few thin clay films in pores; few very
fine and fine roots; few very fine and fine tubular pores; slight
effervescence, moderately alkaline (pH 8.2); clear wavy boundary.

Btkl -12to24 inches; pale brown (1OYR 6/3) clay loam, dark yellowish brown
(1OYR 414) moist; moderate fine and medium subangular blocky structure;
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very hard, very firm, sticky, and plastic; common medium clay films on ped
faces and few thin clay films in pores; few very fine and fine roots; few very
fine and fine tubular pores; strong effervescence, 4 percent very fine soft
calcium carbonate masses, moderately alkaline (pH 8.2); clear wavy
boundary.

Btk2 -24 to 37 inches; pale brown (1OYR6/3) loam, brown (1OYR 413) moist;
strong fine and medium subangular blocky structure; hard, very firm, sticky,
and plastic; few thin clay films on ped faces and in pores; few fine roots; few
very fine and fine tubular pores; strong effervescence, 8 percent fine soft
calcium carbonate masses, strongly alkaline (pH 8.5); clear wavy boundary.

Bk1 - 37 to 51 inches; light yellowish brown (1OYR 614) sandy loam, dark
yellowish brown (1OYR 414) moist; strong fine and medium subangular
blocky structure; hard, very firm, slightly sticky, and non plastic; few very
fine and fine roots; few very fine tubular pores; strong effervescence, 4
percent fine soft calcium carbonate masses, moderately alkaline (pH 8.a);
clear smooth boundary.

Bk2 - 51 to 68 inches; pale brown (1OYR 6/3) sandy loam, yellowish brown
(1QYR 514) moist; massive; hard, firm, non sticky, and non plastic; few very
fine and fine roots; common very fine and few fine tubular pores; violent
effervescence, 6 percent fine soft calcium carbonate masses, strongly
alkaline (pH 8.5); clear wavy boundary.

Bk3 - 68 to 90 inches; light yellowish brown (1OYR 614) sandy loam, yellowish
brown (1OYR 514) moist; massive; loose, loose, non sticky, and non plastic;
many very fine interstitial pores; strong effervescence, 6 percent fine soft
calcium carbonate masses, strongly alkaline (pH 8.7).

K Family Soil

The K family soils occurs as major named component in map units 8. This soil is
very deep (greater than 60 inches).

Taxonomic classification: coarse-loamy, mixed, superactive, mesic Aridic Calciustepts

Soil pit 21 is representative of the K family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 8 on a convex
hillslope. lt formed in alluvium from Tropic shale deposited by a large alluvial fan.
Slope is 2 percent on a south southwest slope (1900). Vegetation is big
sagebrush and grasses surrounded by Gamble oak. Soil colors are for dry soil
unless specified otherwise. Soil pH values are laboratory pH.

A - 0 to 8 inches; light brown (7.5YR 614) sandy clay loam, brown (7.5YR 414)
moist; moderate medium and coarse subangular blocky structure; soft, very
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friable, non sticky, and non plastic; many very fine, common fine and
medium, few coarse roots; common very fine and fine interstitial pores; very
slight effervescence, moderately alkaline (pH 8.+); clear smooth boundary.

Bwkl - 8 to 18 inches; light brown (7.5YR 6/3) sandy clay loam, brown (7.5YR
413) moist; moderate fine and medium subangular blocky structure; very
hard, very firm, sticky, and slightly plastic; few very fine, common very fine
and few fine and medium roots; few very fine, fine, and medium tubular
pores; strong effervescence, moderately alkaline (pH 8.t); clear wavy
boundary.

Bwk2 - 18 to 36 inches; light brown (7.5YR 6/3) sandy loam, brown (7.5YR 414)
moist; moderate fine and medium subangular blocky structure; slightly hard,
firm, slightly sticky, and slightfy plastic; common very fine and few fine and
medium roots; few very fine tubular pores; slight effervescen@, moderately
alkaline (pH 8.a); clear wavy boundary.

Bk - 36 to 50 inches; light brown (7.5YR 6/3) sandy loam, brown (7.5YR 514)
moist; strong medium and coarse subangular blocky structure; slightly hard,
very friable, non sticky, and non plastic; few very fine roots; few very fine
tubular pores; slight effervescence, strongly alkaline (pH 8.7); clear smooth
boundary.

2C1 - 50 to 62 inches; pale brown (1OYR 6/3) sandy loam, dark yellowish brown
(1OYR 414) moist; massive; hard, firm, non sticky, and non plastic; few very
fine and fine tubular pores; slight effervescence, strongly alkaline (pH 8.7);
clear smooth boundary.

2C2 -62 to 96 inches; very pale brown (1OYR 713) sandy loam, yellowish brown
(1OYR 514) moist; single grain; loose, loose, non sticky, and non plastic;
many very fine and few fine tubular pores; slight effervescence, strongly
alkaline (pH 8.7); clear smooth boundary.

L Family Soil

The L family soil occurs as major named component in map units 8. lt also
occurs as a minor component in map units 7. This soil is very deep (greater than
60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, mesic Calcidic Haplustalfs

Soif pit 22 is representative of the L family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 8 on a convex
hillslope. lt formed in alluvium from Tropic shale deposited by a large alluvial fan.
Slope is I percent on a southwest slope (2200). Vegetation is Gamble oak,
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snowberry, and grasses. Soil colors are for dry soil unless specified otherwise.
Soil pH values are laboratory PH.

Oe - 7 to 4 inches; oak leaves, duff and twigs.

Oi - 4 to 0 inches; partially decomposing oak leaf litter.

A - 0 to 6 inches; pate brown (1OYR 6/3) sandy loam, yellowish brown (10YR
514) moist; moderate fine and medium subangular blocky structure; slightly
hard, very friable, non sticky, and non plastic; common very fine, fine and
medium roots; few very fine and few fine interstitial pores; slight
effervescence, slightly alkaline (pH 7.7); abrupt smooth boundary.

Btkl - 6 to 15 inches; light yellowish brown (1OYR 614) silty clay loam, brown
(1OYR 413) moist; moderate medium and coarse subangular blocky
structure; hard, firm, sticky, and plastic; few very thin clay films on ped
faces; common fine and medium and few very fine and coarse roots; few
very fine and fine tubular pores; slight effervescence, slightly alkaline (pH
7 .7); clear smooth boundary.

Btk2 - 15 to 28 inches; light yellowish brown (1OYR 614) sandy clay loam, dark
yellowish brown (1OYR 414) moist; moderate fine and medium subangular
blocky structure; hard, firm, slightly sticky, and slightly plastic; common thin
ctay films on ped faces; few fine, medium and coarse roots; few very fine a
tubular pores; slight effervescence, moderately alkaline (pH 8.0); clear
smooth boundary.

Bk1 - 28to48 inches; very pale brown (1OYR 714). sandy loam, yellowish brown
(1OYR 514) moist; few prominent mottfes; strong medium and coarse
subangular blocky structure; hard, firm, non sticky, and non plastic; few fine,
medium and coarse roots; few very fine and fine tubular pores; slight
effervescence, moderately alkaline (pH 8.0); clear wavy boundary.

Bk2 -48 to 60 inches; pale brown (1OYR 613) sandy loam, yellowish brown
(1OYR 514) moist; common prominent mottles; massive; slightly hard,
friable, non sticky, and non plastic; few fine, medium and coarse roots;
common very fine tubular pores; slight effervescence, moderately alkaline
(pH 8.0); clear wavy boundary.

C -60 to 84 inches; very pale brown (1OYR 713) sandy loam, yellowish brown
(1OYR 514) moist; many prominent mottles; massive; slightly hard, friable,
non sticky, and non plastic; few very fine, fine, medium and coarse roots;
many very fine interstitial pores; slight effervescence, moderately alkaline
(pH 8.2).
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M Family Soil

The M family soil occurs as major named component in map units 2 and 5. lt also
occurs as a minor component in map units 1, 4, and g. This soil is moderately
deep (20 to 40 inches) to Tropic shale.

Taxonomic classification: fine, mixed, superactive, mesic Aridic Haplustepts

Soil pit 3 is representative of the M family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 2 on a convex
hillslope. lt formed in formed in Tropic shale residuum. Slope is 9 percent on a
south southeast slope (1601. Vegetation is big sagebrush, rabbitbrush and
grasses. Soil colors are for dry soil unless specified otherwise. Soil pH values are
laboratory pH.

A- 0 to4 inches; brown (1OYR 413) loam, dark brown (1OYR 3/3) moist; weak
medium and coarse platy parting to moderate fine granular structure; soft,
very friable, slightly sticky, and slightly plastic; common very fine and few
fine and medium roots; common very fine and few fine tubular pores; slight
effervescence, moderately alkaline (pH 8.t); clear smooth boundary.

Bw-4to 13 inches; grayish brown (1OYR 512) clay loam, brown (1OYR 413)
moist; strong medium and coarse prismatic parting to strong medium
angular blocky structure; slightly hard, firm, sticky, and plastic; common
very fine and few fine and medium roots; common very fine interstitial and
few fine tubular pores; strong effervescence, moderately alkaline (pH 8.3);
clear wavy boundary.

Bwk- 13 to 20 inches; light brownish gray (2.5Y 612) silty clay loam, olive brown
(2.5Y 413) moist; strong medium and coarse prismatic parting to strong
medium angular blocky structure; very hard, very firm, very sticky, and very
plastic; few very fine and fine roots; few very fine tubular pores; strong
effervescence, moderately alkaline (pH 8.1); gradual wavy boundary.

Bk - 19 to 33 inches; light brownish gray (2.5Y 612) silty clay loam, light olive
brown (2.5Y 5/3) moist; strong medium and coarse angular blocky
structure; very hard, very firm, very sticky, and very plastic; few very fine
roots; few very fine tubular pores; strong effervescence, moderately alkaline
(pH 8.4); gradual wavy boundary.

Cr - 33 inches; decomposing Tropic shale.
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N Family Soil

The N family soil is occurs to a very limited extent in map unit 1. The soil is
similar to the D family soil, but aquic soil conditions were identified. This soil is
very deep (greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, frigid Aquic Calciustolls

O Family Soil

The O family soil occurs as major named component in map units 7. This soil is
very deep (greater than 60 inches).

Taxonomic classification: fine, mixed, superactive frigid Aeric Epiaquepts

Soil pit 38 is representative of the O family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 7 in a wet
meadow east of the Sink Valley fault escarpment. lt formed in formed in alluvium
from Tropic shale deposited by a large alluvial fan. Slope is 2 percent on a south
sfope (1901. Water table was at 29 inches on March 7 , 2007. Vegetation is
sedges, grasses, sagebrush and wild rose. Soil colot's are for dry soil unless
specified otherwise. Soil pH values are laboratory pH. Soil too wet to sample or
describe below 40 inches.

A - 0 to 6 inches; light brownish gray (1OYR 612) silty clay, very dark grayish
brown (1OYR 412) moist; strong fine and medium subangular blocky
structure; slighty hard, friable, sticky, and plastic; many very fine, fine and
common rnedium roots; slight effervescence, moderately alkaline (pH 8.0);
clear smooth boundary.

AB -6 to 12 inches; very pale brown (1OYR 713) silty clay, yellowish brown
(1OYR 514) moist; strong fine and medium prismatic structure; hard, firm,
sticky, and plastic; many very fine, fine and common medium roots; strong
effervescence, 3 percent fine soft calcium carbonate masses, moderately
alkaline (pH 8.3); abrupt smooth boundary.

Bk - 12to 20 inches; light gray (1OYR 712) silty clay, light yellowish brown (10YR
614) moist; 35 percent gleyed; massive; hard, firm, sticky, and plastic;
violent effervescence, 25 percent fine and medium soft calcium carbonate
masses, strongly atkatine (pH 8.S); abrupt smooth boundary.

Bk2 -20 to 40 inches; white (1OYR 811) silty clay, light gray (1OYR 712) moist;
gleyed colors; massive; hard, firm, sticky, and plastic; violent effervescence,
40 percent medium soft calcium carbonate masses, strongly alkaline (fiefd
pH 8.7).
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P Family Soil

The P family soil is a minor component in map unit 7. This soil is deep (greater
than 40 inches).

Taxonomic classification: fine-loamy, mixed, superactive frigid Aeric Calciaquolls

Q Family Soil

The Q family soil is a minor @mponent in map unit 7, This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, frigid Typic Argiaquolls

R Family Soil

The R family soil occurs as major named component in map units 7 and 11. This
soil is very deep (greater than 60 inches).

Taxonomic classification: fine-loamy, mixed, superactive, frigid Typic Argiaquolls

Soil pit 18A is representative of the R family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 7 in a wet
meadow east of the Sink Valley fault escarpment. lt formed in formed in alluvium
from Tropic shale deposited by a large alluvial fan. Slope is 4 percent on a west
southwest slope (2500). Water table was at 51 inches on September 14,2006.
Vegetation is sedges, grasses, and iris. Soil colors are for dry soil unless
specified otherwise. Soil pH values are laboratory pH.

A - 0 toT inches; grayish brown (1OYR 512) clay loam, very dark grayish brown
(1OYR 312) moist; weak fine subangular blocky parting to medium granular
structure; soft, friable, slightly sticky, and slightly plastic; many very fine,
fine and medium roots; many very fine interstitial pores; slight
effervescence, slightly alkaline (pH 7 .7); abrupt smooth boundary

Bw-7 to 15 inches; pale brown (1OYR 6/3) clay loam, brown (1OYR 413) moist;
common faint mottles; moderate fine and medium subangular blocky
structure; soft, friable, slightly sticky, and slightly plastic; few very fine and
common fine and medium roots; few fine and common medium interstitial
pores; moderate effervescence, moderately alkaline (pH 8.0); abrupt
smooth boundary.

Bk - 15 to 30 inches; pale yellow (2.5Y 713) sandy loam, grayish brown (2.5Y
5/3) moist; common faint mottles; moderate fine and medium subangular
structure; slightly hard, friable, slightly sticky, and non-plastic; common
medium and few very fine and fine roots; few very fine tubular pores; 30
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percent a n g u la r sandstone g ravels; stro n g effervescence, moderately
alkaline (pH 8.1); abrupt smooth boundary.

2Btk - 30 to 45 inches; light brownish gray (2.5Y 612) clay loam, grayish brown
(2.5Y 512) rnoist; many prominent mottles; moderate fine subangular
structure; slightly hard, firm, slightly sticky, and slightly plastic; common
medium and few very fine and fine roots; few very fine tubular pores; 35
percent clay films on ped faces; strong effervescence, moderately alkaline
(pH 8.0); abrupt srnooth boundary.

2Cg - 45 to 60 inches; light olive brown (5Y 6/2) sandy clay loam, olive gray (5Y
512) moist; massive; few fine and medium roots; few fine tubular pores;
violent effervescence, moderately alkaline (pH 8.0).

S Family Soil

The S family soil is a minor component in map unit 1. This soil is very deep
(greater than 60 inches).

Taxonomic classification: fine, mixed, superactive, mesic Aridic Haplustalfs

T Family Soil

The T family soil occurs as major named component in map units 5. lt also
occurs as a minor component in map units 10. This soil is shallow (less than 20
inches) to sandstone and shale.

Taxonomic classification: loamy, mixed, superactive, calcareous, mesic Aridic
Lithic Ustorthents

Soil pit 49 is representative of the T family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 5 in the northern
portion of the Coal Hollow project area. lt formed in interbeded sandstone and
shale. Slope is 16 percent on a south slope (180o). Vegetation is pinyon pine,
Utah juniper, black sagebrush, and lndian ricegrass, Soil colors are for dry soil
unless specified otherwise. Soil pH values are laboratory pH.

A - 0 to 3 inches; light yellowish brown (2.5Y 614) gravelly silty clay loam, light
olive brown (2.5Y 514) moist; weak fine and medium subangular parting to
moderate fine granular structure; slightly hard, very friable, slightly sticky,
and slightly plastic; common very fine and few fine, medium and coarse
roots; common very fine interstitial and tubular pores; 30 percent angular
sandstone gravels; strong effervescence, moderately alkaline (pH 8.1);
clear smooth boundary.
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C - 3 to 10 inches; light olive brown (2.5Y 514) gravelly loam, olive brown (2.5Y
4514) moist; massive; slightly hard, very friable, slightly sticky, and slightly
plastic; common very fine and few fine, medium and coarse roots; few very
fine tubular pores; 25 percent angular sandstone gravels; strong
effervescence, moderately alkaline (pH 8.+); clear smooth boundary.

R - 10 inches; sandstone interbeded with shale.

U Family Soil

The U family soil occurs as major named component in map units 10. lt also
occurs as a minor component in map units 5 and 1 1. This soil is shallow (less
than 20 inches) to Tropic shale.

Taxonomic classification: Clayey, mixed, superactive, calcareous, mesic, shallow
Aridic Ustorthents

Soil pit 50 is representative of the U family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 10 on the Sink
Valley fault escarpment. lt formed in Tropic shale residuum. Slope is 16 percent
on a west northwest slope (292\. Vegetation is Utah juniper, black sagebrush,
and Indian ricegrass. Soil colors are for dry soil unless specified otherwise. Soil
pH values are laboratory PH.

A - 0 to 4 inches; light brownish gray (2.5Y 612) clay, dark grayish brown (2.5Y
412) moist; weak medium subangular structure; slightly hard, very friable,
sticky, and plastic; common very fine and few fine and medium roots;
common very fine interstitial and tubular pores; strong effervescence,
moderately alkaline (pH 8.+); clear smooth boundary.

C1 -4 to 11 inches; light brownish gray (2.5Y 612) clay, dark grayish brown (2.5Y
412) moist; massive; hard, firm, sticky, and plastic; common very fine and
few fine and medium roots; few very fine tubular pores; strong
effervescence, moderately alkaline (pH 8.1); clear smooth boundary.

C2 - 1 1 to 19 inches; light brownish gray (2.5Y 612) clay, dark grayish brown
(2.5Y 412) moist; massive; hard, firm, sticky, and plastic; few very fine and
fine roots; few very fine tubular pores; strong effervescence, moderately
alkaline (pH 8.4); clear smooth boundary.

Cr - 19 inches; decomposing Tropic shale.
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V Family Soil

The V family soil was correlated to the O family during preparation of the soil
survey report.

W Family Soil

The W family soil occurs as major named component in map unit 9. This soil is
deep (greater than 40 inches).

Taxonomic classification: fine-lo?ffiy, mixed, superactive, mesic Aridic Haplustolls

Soif pit 42 is representative of the W family soils that occur within the year one
portion of the Coal Hollow project area. lt is located in map unit 9 adjacent to
Robinson Creek. lt formed in alluvium derived from Tropic shale and deposited
by a large alluvial fan. Slope is 7 percent. Vegetation is Utah juniper, sagebrush,
rabbitbrush, and grasses. Soil colors are for dry soil unless specified otherwise.
Soil pH values are laboratory pH. Soils were not described below 48 inches in
this pit.

A - 0 to 9 inches; brown (10YR 5/3) cobbly loam, very dark grayish brown
(1OYR 3.2) moist; moderate fine granular structure; soft, very friable, non-
sticky, and non-plastic; common very fine and fine and few medium roots;
10 percent gravels and 5 percent cobbles; moderate effervescence,
moderately alkaline (pH 7.9); clear smooth boundary.

Bw - 9 to 24 inches; pale brown (10YR6/3) cobbly silty clay, dark brown (10YR
413) moist; strong medium and coarse subangular blocky structure; slightly
hard, firm, sticky, and plastic; few very fine, fine, and medium roots; 10
percent gravels and 5 percent cobbles; strong effervescence, moderately
alkaline (pH 8.1); gradual wavy boundary.

Bwk -24 to 36 inches; pale brown (10YR 6/3) sandy clay loam, brown (10YR
5/3) moist; strong medium and coarse subangular blocky structure; slightly
hard, firm, slightly sticky, and slightly plastic; few fine and medium roots; 5
percent gravels and 3 percent cobbles; strong effervescence, moderately
alkaline (pH 8.3); clear wavy boundary.

Bk - 36 to 48 inches; light yellowish brown (1OYR 614) sandy loam, yellowish
brown (1OYR 514) moist; massive; hard, firm, slightly sticky, and non-plastic;
few very fine and fine roots; trace of gravels and cobbles; strong
effervescence, strongly alkaline (pH 8.6).
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Soil Limiting Features

Topsoil and subsoil salvage depths were determined by the depth to carbonates,
poor soil pH (greater than 8.5), salinity (EC), sodicity (SAR), texture and depth to
parent material. Clayey soils, carbonate accumulations and corresponding poor
pH are the primary limiting soil features in the Coal Hollow project area. The
depth to each of these limiting soil features varies by soil type and map unit.

The determination of good ,fair, poor, or unsuitable qualities of the topsoil and
subsoil is based on the soil suitability criteria established by the Utah Division of
Oif Gas and Mining's Guidelines for Manaqement of Topsoil and Overburden
(Utah DOGM, 2005). The Utah DOGM suitability guidelines are summarized in
table 4-1 .

Table 4-1. Soi l  suitabi l i and unsuitabilicriteriaUtah DOGM, 2005

Topsoil and Subsoil Salvage Depths

Table 4-2 identifies the depth of topsoil, subsoil, and clayey subsoil that may be
available for salvage based on field evaluations of soil pits and laboratory
analysis of soil samples. Salvage depths may include some poor quality
materials when the average of mixed soil is still within the fair range. Field data
sheets are in appendix B. Results of the laboratory analysis of soil samples are
contained in appendix C.

Criteria Good Fair Poor"''

Saturation % 25 to 55 >56 to 80 <25 or >80

pH 6.5 to 8.2 6.0 to 6.4 5.5 to 6.0 <5.5
8.2 to 8.5 8.6 to 9.0 >9.0

EC (mS/cm 0 to 4 4 to 8 8 to 15 >15
25oC)

SAR 0 to4  5 to10  10 to14  >14

CaCOg % <15 15 to 30 >30

Texture sl, l, sil, scl, vfsl, cl, sicl, sc, ls, lfs sic, s, sc, c, cos, g, vcos
fsl fs, Ws

Totaf Organic <10o/o 310o/o
Carbon

Available Water >0.10 0.05 to 0.10 <0.05
Capacity moderate low very low

K factor <0.37 0.37 >0.37
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Soils with less than good EC and SAR qualities were not included in the salvage
depths. These soils were often associated with poor carbonate or pH levels.

Clayey subsoil soil includes clay and silty clay soil textures. lt is of lesser quality
relative to the other subsoil, but it is present in the native soil profiles and will be
needed to achieve an adequate reclamation soil profile depth.

Actual topsoil and subsoil salvage depths will be closely monitored by Alton Coal
Development staff in consultation with a certified professional soil scientist to
ensure that unsuitable materials are not incorporated into the topsoil and subsoil
stockpiles or placed directly into the reclamation soil profile.

Tabfe 4-2. T i l  and subsoil sa r 1 disturbance area.

Percent
Map of Map
Unit Unit

Average
Clayey Total
Subsoil Salvage

50
25
15
5
5

J
D

S
M
Average salvage depthsl

M
B
D
Average salvage depthsl

c
H
J
D
A
Average salvage depthsl

- M - T f a m i l i

A - J families complex. 3 to I percent slopes
A B

inches Inches Inches lnches

12
10
6
11
I 44

7
8
1 1
7

65
1 5
1 0
5
5

60
25
15

60
30
5
5

M - B - D families complex. 3 to 8 percent slopes

036
360
038
024
814
629

14
36
26

20

28 14
450
036
814
31  11

390
360
450
014
036
353

E - J families complex. 3 to 8 percgnt slopes
E 6
J
A
B
Average salvage depthsl

C - H - J families complex. 3 to 8 percent slopes

11
12
5

10

I
12
7
10
I
I

I
0
0
5 35

49

45

n ts
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Percent
Map of Map
Unit Unit

Average
Clayey Total

Subsoil Subsoil Salvage

%

4 0 8
3 0 M
2 0 7
10 u

Average salvage depths

30w
10 A

F - G - C families complex. I to 5 percent slopes
4 5 F 1 2 0
2 0 G 1 4 3 4
2 0 c 8 4 0
15 rt 6 36

Average salvage depthsl 11 20

O - R families complex, I to 5 oercent slopes
550
20R
10  0
10  P

Average salvage depthsl I

L - H - K families complex. 3 to 8 percent sfopes
40 1 9
3 0 H 6
2 0 K 8
10 c  I

Average salvage depthsl 8

D - W familieF complex. 5 to 30 percent slopes
5 5 D 9

inches Inches Inches Inches

0
0
0
0
031

33

59

I
1 2

46

10

1 1

5027
5027
1000
6  13  0
6119

0 1 6
41  0
3 8 0
1 8  6
4 8 0
3 9 0
1 6  I

8
7
I
6
9
9

3L
2C

0
0
0
0
0

48
66
40
39
51

038
390
036
00
12  25

13  0
00
027
11  1

0
0
13
1

5 Creek bottom 0
Average salvage depthsl I

U familv, 8 to 25 percent slopes
8 5 U 6
1 0 T 1 0
5 8 5

Average salvage depthsr 6

A familv. 8 to 25 percent slooes

1 8

8
5
6
8s'

A
B
U
A

85
10
5

40
27
0
37 46

l.Average salvage depths for map unit is the sum of soil type salvage depths multiplied by percent of map
unit.
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Topsoil and Subsoil Quantities

The estimated quantities of topsoil and subsoil that will be salvaged from mining
disturbance areas is contained in table 4-3. The estimated quantities of salvaged
topsoil where facilities, roads, and stockpiles will be constructed are table 44.
Drawing 2-2 shows the areas where only topsoil will be salvaged and where both
topsoil and subsoil will be salvaged.

Table 4-3. Estimated topsoil and subsoil quantities that will be salvaged from
year 1 mining disturbance areas.

Map Unit
Disturbance

Area Topsoil Subsoil
Clayey
Subsoil

cubic yards

90,844
15,327
37,120

31,541
33,974

0

1
2
3

4
5
6

7
8
9

1 0
1 1

acres

23.3
5.7
25.1

78.2
13 .3
14.7

6.9
0

7.4

cubic yards

28,1 93
7,663

23,622

94,622
10,729
21,740

7,421
0

8,954

0
5,593

cubic yards

18,795
3,832

104,61 1

367,974
1,799

39,527

14,843
0

11 ,939

8,349
0

24,872

0
25,867

0
5.2

0
699

Totals 179.8 208.537 564,008 267.894

Mining Area Soil Depths (inches)
Total (inches)

I 23 1 1
43
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Table 44.

Four Topsoil & Subsoil Salvage

Estimated topsoil quantities that will be salvaged where facilities,
roads, and stockpiles will be constructed in Coal Hollow project area
during year 1 .

Map Unit

Facilities, Roads,
and Stockpile

Disturbance Area
acres

Topsoil

1
2
3

4
5
6

7
8
9

1 0
1 1

32.3
12.3
0

8.5
14.5
0

3.8
10.7
16 .3

1 .1
6.7

106.2

cubic yards

39,083
1 8 ,1  90

0

10,285
11,697

0

4,087
11 ,508
19,723

887
7,206

Totals 122.667

Average Topsoil Replacement Depth for
Non-mioning Areas (inches) 9
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Native Soil Profile Features

Reclamation Soil Profile

The combined depth of topsoil and subsoil varies in native soil profiles within the
Coal Hollow project area depending on physiographic setting and soil texture.
The depth to which soil carbonates have leached over time is an indicator of how
deep soil moisture normally penetrates. Variations in available water holding
capacity (determined by soil texture, EC, and SAR) result in varying soil depths,
but are similar within soil types. Table 5-1 contains the average depths to
carbonates, poor soil pH, or unsuitable SAR levels by soil map unit.

Table 5-1. Averaqe depths to limitinq soil features map unit.

Overburden Quality

SAR and pH are limiting features of the shale overburden that can have an
impact on the establishment of acceptable post mining vegetation. SAR levels in
shafe overburden from core hole 5 ranged from 33.4 to 52.4. The pH ranged from
8.3 to 9.5 in the core hole 5 samples. The SAR levels are well above the Utah
DOGM's poor range for soil and soil substitutes. lt will be important to have
adequate depth of suitable cover above this unsuitable material. Utah DOGM
Guidelines for Management of Topsoil and Overburden stipulates a minimum of
"four feet of cover is required over any toxic or acid-forming materials (p. 4, Utah
DOGM, 2005)."

SAR and pH levels in samples from core hole 3 were within the Utah DOGM
good to fair range.

5 - 1

Map
Unit

Depth to
Limiting

Soil
Feature Limitinq Soil Feature
inches

1 33 Soil carbonate accumulation.
2 37 Soil carbonate accumulation. Moderately deep to shale. Fair EC and SAR.
3 22 Soil carbonate accumulation and pH.

4 30 Soil carbonate accumulation and pH.
5 32 Moderately or shallow to shale.
6 18 Poor to unacceptable pH and carbonate accumulation.

7 30 Soil carbonate accumulation and pH.
I 36 Soil carbonate accumulation and pH.
I 36 Poor pH and soil carbonate accumulation.

10 19 Shallow to shale.
11 24 Soil carbonate accumulation.

Ave 31 Average does not include map units 6 (very limited area) ad 10 (shallow
soils).
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Reclamation Soil Profile Depth

The soil depths tisted in table 5-1 represent the average depths to which natural
soil development has taken place over time based on normal climatic patterns for
the Alton, Utah area, Alton Coal Development will construct a post mining
reclamation soil profile that is a minimum 40 inches thick when not underlain by
sodic Tropic shale or any other unacceptable material. This depth is 1.3 times the
native depth to limiting soils features (see table 5-1). lt will hold 6.51 inches of
moisture (one half of normal November, plus December through February, and
one half of March precipitation) based on an available water capacity (AWC) of
0.18 inches of water per inch of soil and provide a four inch buffer above the
overburden. The four inch bufferwill be able to hold 0.72 inches of above normal
winter precipitation (11 percent of normal). The AWC of 0.18 inches of water per
inch of soil is the low end for heavy clay loams, clays, and silty clays, which are
dominant in the Coal Hollow project area.

The reclamation soil profile will be increased to 48 inches when the soil texture is
sandy loam, loam, clay loam, or sandy clay loam. The AWC for these soil
textures ranges from 0.12 to 0.16 inches of water per inch of soil.

Stockpile and Placement of Topsoil and Subsoil

Topsoil and subsoil will be salvaged and stockpiled or directly placed in its final
location separately. Alton Coal Development will minimize the stockpiling of
topsoil and subsoil by implementing direct placement of these soil materials as
much as possible. Direct placement of topsoil and subsoil will minimize impacts
on the soil resource. Topsoil and subsoil stockpiles will be identified with signs
and protected from other mining activities. Topsoil and subsoil stockpile locations
are shown on Drawing 2-2.

Subsoil and clayey subsoil materials will be stockpiled or directfy placed as one
material. Mixing of clayey and medium textured soils will help mitigate the
impacts of the clayey subsoil.

Topsoil placement depths will range from 6 to 12 inches depending on the soil
type and map unit that is being salvaged. lt is anticipated that the average topsoil
placement depth will be 9 inches in both mined and non-mined areas.

Topsoil and subsoil stockpiles will be protected from wind and water erosion until
vegetation has become established.

Substitute Subsoil

The depth of overburden overlaying the Tropic shale ranges from a few feet to
forty feet or more. Laboratory analysis of this material indicates that some of it is
similar in quality to the native subsoil based on the Utah DOGM soil suitability
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guidelines (Utah DOGM, 2005). The upper twenty to thirty feet oJ non-shale
overburden is suitable for use as substitute subsoil, based on lab analysis of
samples from deep backhoe pits at core hole locations 1, 3, 5, and 6 in April
ZOO7. Table 5-2, shows the maximum, minimum, and average lab analysis
values for the April 2006 core hole samples. The average values in table 5-2
represent an estimate of the resulting values when material from below the
topsoil layer and above thirty feet is mixed during excavation. Laboratory analysis
results of this overburden testing are in appendix C.

Table 5-2. Ranges and averages of soil suitability for overburden sampled from
il 2007

The only parameter listed in table 5-2 with an average value that could be limiting
to the establishment of vegetation would be the percent lime. Percent lime values
for 9 of the 16 samples are between 15 and 30 percent, which putsthem in the
fair category (Utah DOGM, 2005).

ACD will salvage suitable overburden for use as substitute subsoil material from
the zone below the topsoil layer (9 inches thick average) to a maximum depth of
30 feet, excluding any Tropic shale materials. ACD will do additional core hole
sampling ahead of the mining operation to identify the zones in which suitable
materials occur for maximum salvage potential of substitute subsoil.
Representative overburden samples from the core holes will be analyzed for pH,
conductivity, SAR, percent lime, and texture.

ACD will monitor pH, conductivity, texture and percent lime in the field during
mining operations to ensure that only materials with good or fair suitability are
placed in the upper 4 feet of the reclamation soil profile (p, 4, Utah DOGM's
Guidetines for Management of Topsoil and Overburden,2005). Representative
overburden samples will be analyzed for SAR at a qualified laboratory.

adiacent to core holes 1, 3, 5, and 6 in Apri
Maximum Minimum Average

Sand %
sitt %
Clay o/o

texture

82.0
61.0
61.0

0
13.0
5.0

35.3
35.9
28.8

Clav Loam
pH 8.4 7.8 8.2
ECe (ms/cm) 3.1  3 0.25 0.67
Saturation o/o 97.6 20.2 52.6
SAR 3.57 0.05 0.63
AcidBase
Potential UkT

650 160 315

Lime % 64.7 15 .6 31 .56
Organic
Carbon

1.05 0.1  1 0.46

Boron 0.40 <0.1  0 0,29
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Natural Resources Conservation Service
2390 West HWY 56
Cedar City, Ulah 8r'.720
Phone: (435) 58e2429
Fax: (435) 58$0A+9

r0/3012006

Priscilla Burton
Environmental Scienti st III
Division of Oil, Gas and Mining
State of Utah- Department ofNatural Resources
PO Box 145801
1594 West North Temple, Suite l2l0
Salt Lake City, UT 84114-5801

RECEIVED

NOV 07 zffi j

OGM PRICE FIELD OFFICE

RECEIVED
t{0y 0z m

DIU OF OIL, GAS & MINING

RE: Prime Farmland Determination. Alton Coal Development Company. LLC. Proposed CoAl Hollow
Mine. C/025/0005. Task ID#2567

Dear Priscilla:

As requested, a Farmland Conversion Impact Rating (Form AD 1006) is enclose4 for the proposed
Coal Hollow Mine areq located near Alton City in Kane County, Utatl.

No Prime Farmland or Soils of Statewide Importance were found within the study area, per criteria
outlined in the National Soil Survey Handbook Part 622 and Exhibit UT603-1, respectively. No
NRCS published, or SSIJRGO certified soil survey data exists for the project axeq so an on-site
investigation, soil sampling and descriptions were used for this assessment. Although soils within the
proposed activity area do not presently meet the criteria for Prime Farmland or Soils of Statewide
Importance (SSI), they could classify as Soils of Statewide Importance, if inigated.

Soils are alluvium and residuum, primarily formed from Tropic Shale parent material that exhibit
mollic epipedons and contain little to no rock fragments on the soil surface or in the soil profiles, to a
depth of 60 inches. Subsurface textures are typically silty clay, with the upper horizons from 0 to 27
inches ranging frorn silty clay loam to clay loam textwes. Visible calcium carbonate and salt
concentrations were observed in the soil profile, ranging from l0 inches to 27 inches deep and
extending to depths of 60 inches or greater. Slopes range from 1 to 10 percent, with some minor ileas
exceeding}0 percent. Observed scils are predominantly Fine, mixed, superactive, mesic Pachic
Calciustolls and Fine, mixed, superactive, mesic Aridic Natnrstolls.

An available and reliable source of moisture to sustain crops conrmon to the area is the primary
limiting factor that excludes the observed soils from classifying as Prime Farmland or SSI.. In the case

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural relources and environment.

An Equal Opportunity Provider and Employer



--t

of SSI, a reliable soruce of water is the only factor that excludes soils from classifying as such where
slopes are less than 14 percent.

kr addition to a lack of a reliable source of water, soils did not classiff as Prime Farmland due to high
pH, high electrical conductivity, excessive erosion potential on steep slopes and slow permeability

rates.

Within the scope of the proposed project a.req no conversion of Prime Farmland or Soils of Statewide
Importance would occur because soils in the project area do not classify as such.

If you need any additional information of have questions, please do not hesitate to contact me.

Soil Scientist

Enclosures

Cc: Michael Domeier, State Soil Scientist, SLC, UT

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
cont€rve, maintain, and improve our natural reiources and environment.

An Equal Opponunity Provider and Employer



U.S, Ilepertmcnt of Agrlculturc

FARMLAND CONVERSION IMPACT RATING
m Of Land Evaluation Request 10/30/06PART | (To ba completed by Federal Agency)

l"lame of Projed Proposed coal Hollow Mine

Proposed Lard Uee Coal mine

PART V (To be crlmpteted byMCS)- tard Evalua$on Cribrig! -
Relatiw,Value Of Farmtand To Be Conwrted (Scale of 0 to lN

PART Yl (To be completed by FedenlAgancy)
Site Assessrnent Criteria Qhee qiteria an expbined in7 CFR 658.5(b)

PART ll (To be cr,nqteted bY AIRCS)

Does the sib contain prime, unhue, staburide of local fnportent f,armland?-
(i i, tho FPPA doei not apply - do not complete ddition"l Wrt" of thit brrrrl

M4or CroP(s)

tlarne Of Lard Evaluaton SysFm Us€d

PART fff (Io be ampleted by FederalAgency)

A. TotalAcres To Be Converted

B. TotalAcres To Be Converted
C. TotalAcres In Site

PART IV flo be ampleted by fvRCS) Lard Evaluation Inbmation

A. TotalAcres Prime And Farmland

B. TotslAcrgs Statewije And Local
C. Pe Of Farmland In Or LocalGoYt UnilTo Be Conwrbd

O,f Farmlancl,ln Goil" Judsdiclbn t\ih Sant€ Or Rdatw Value

Federd Agency lnvohted USDA _ NRCS

Comty And Sttb Kane, Utah

Dab Rs1nC,flrrivrd,tsY NRCS,,,,
, . . : r .  ' I . . . i .  . . : , . . . ,  ,

Y,€8 , ,No
NE}

AWnee Fsm Shc

Arrunt CI Farmlard Ar,Derfinad h FPPA
Acres: %

Ds LardEv"fr.donR€0,rmod By NRCS

1. Area In Nonurban Use
2. Perimeter In Nonurban Use
3. Percent Of Site Being Farmed

4. Protedion Provided By Stab And LocalGorremment

5. Distance From Urban Area
6. Distance To Urban Services
7. Size Of Present Ferm Unit Gom
8. Creation Of Nonfarmable Farmland

Of Farm Support Services
10. On-Farm Investnents
11. Effecb Of Conversion On Farm SeMces

ity Wtfi Existing Uee

TOTAL SITE ASSESSMENT POINTS

PART Yll (To be ampleted by Fedenl Agency)

Retative Value Of Fermland (Frcm Part V)

fotat Sfte Assessment (Fra n Paft Vl above or a toal
srta assessmenf)

TOTAL POINTS (Totalof abow 2lines) 0

Was A Local Slto Asessment UE€d?
Site Selected: Yes E Not r
Rsaso.r Fc Sd€cton: The prol€ct impects Fine, mixed, suporsc0ve, medc Pechic Cahfustolls and Fina, mired, suporact s, r|€sic Aridb

Natrustolts. No NRCS SSURGO c€dli€d soit survsy presenlty exists fur iho ptorec-t ars8. lmpac{sd rols and &iemlnalions u€r6 er.aluatsd

by conducting I local sit6 a8sassment. Obs8rv€d Eoib do not classit as Prims Farmland, but do cla$ify as 50[6 of S-tetsutide lmportanco' f

inlgst€d. B6causs no inbstion b prsssnt, soib do nol dsssify 8s Soib of Stslewid€ lmpottanco'

(Selo tnstuctions on tovots tldc)
Thir brm w.r obdroricdly Prodrfld bt Nlirn l Pto<fitcdon S.tsc.. Stdl

Form AD-1000 (r0{3}



STEPS TN THE PROCESSINC T}IE FARMLAT{D AND CONVERSION IMPACT RATING FORM

Step I - Federal agencies involved in proposed projects that may convert farmlan4 as defined in the Farmland Protection
Policy Act (FPPA) to nonagricultural uses, will initially completc Parts I and III of the form.

Step 2 - Originator will send copies A, B and C together with maps indicating locations of site(s), to the Natural Resources
Conservation Service (NRCS) local field office and retain mpy D for their files. (Note: NRCS has a field offrce in most counties
in the U.S. The field office is usually located in the county seat A list of field office locations are availablc from the NRCS
Stut" Conservationist in each $ate).

Step 3 -.NRCS will, within 45 calendar days after recgipt of form, make a detenreination as to whether the site(s) of the pro-
posed project contains prime, unique, statewide or local important farmland.

. Step '4 - In cascs where farmland covered by the FPPA will be converted by the proposed project, NRCS field offrces will com-
plete Parts ll, IV and V of the form.

Step 5 - NRCS will retun copy A and B of the form to tlre Federal agency involved in the project (Copy C will be retained for
NRCS records).

Step 6 - The Federal agency involved in the proposed projecl will complete Parts Vl and VII of the form.

S-tep ! - The Federal agenly_involved- in the proposed projegt will make a determination as to whether the proposed conver-
sion is consistent with the FPPA and the agency's intemal policies.

INSTRUCTIONS FOR COMPLETING THE FARMLAND CONVERSION IMPACT RATING FORM

Part h In completing the "CountyAnd State' questions list all the local governments that are responsible
for local land controls where site(s)are to be evaluated.

Part IIL In completing item B (Total Acres To Be Converted Indirectly), include the following:

l. Acres not being directly converted butthatwould nolongerbe capable of being farmed aftertheconver-
sion, because the conversion would restrict access to them.

2. 4qtgt planned to receive services from an infrastmctury project as indicated in the project justification
(e.g. highways, utilities) that will cause a direct conversion.

Part VI: Do not complete Part VI if a local site assessment is used.

Assign the maximum points for each site assessment criterion as shown in $ 6585 (b) of CFR. In cases of
conidor-type projects such as transportation, powerline and flood control, criteria #5 and #6 will not apply :
and will, be weighed zero, however, criterion #8 will be weighed a maximum of 25 points, and criterion
#ll a rrp<irnrn 6?5 poirrs.

Individual Federal-agencies at the national level, may assign relative weights among the t2 site assessment
criteria other than thoseshown in theFPPArule. In all caseswhere other weights are-assigned relativeadjust-
ments must be made to maintain themaximum total weight points at 160.

In rating alternative sites, Federal agencies shall consider each of the criteria and assign points within the
limits established in the FPPA rule. Sites most suitable for protection under these criteri'a will receive the
highest total scores, and sites least suitable, the lowestscores.

Part VII: In computing the "Total Site Assessment Points" where a State or local site assessment is used
and the total maximum number of points is other than 160, adjust the site assessment points to a base of 160.
pxaryple: if the,Site Assessment maximum is200 poinls, qg.d alternative Site nAu is raied 180 points:
Total points assigned Site A = 180 x 160 = 144 points for Site "A."
Maximum points possible 200



Appendix B Field Data Sheets

Taxonomic classification of the soil profiles was finalized using the field
description notes, results of laboratory analysis of soil samples, and examination
of the micromonolith box samples. The following diagnostic soil horizons were
identified in some of the Coal Hollow soil profiles.

r Mollic epipedons (dark soil surface);
r Calcic horizon (accumulation of secondary calcium carbonates);
r Cambic horizon (indication of soil development);
. Argill ic horizon (accumulation of i l luvial clays);
r Aquic conditions (presence of ground water in the soil profile), and
. Lithic or paralithic contact with sandstone or shale parent material.

Mollic epipedon determination is based on the soil color using the Munsell Soil
Color Charts. Surface dry colors must have a value of 5 or less with a chroma
of 3 or less, while the moist color must have a value of 3 or less with a chroma
of 3 or less.

Calcic horizons must be at least 6 inches thick and have secondary calcium
carbonates in the subsurface or subsoil. The amount of calcium carbonate
required is dependent on the percent clay in the fine-earth fraction.

Cambic horizons are an indication of early soil development. Soils with
moderate or strong soil structure in the subsurface are an indication of a
cambic horizon.

Argillic horizons are identified by an accumulation of illuvial clay in a
subsurface horizon. The amount of clay increase is based on the overlying soil
horizon. The presence of clay films in the argillic horizon is also required.

Aquic conditions are identified in the soil profile by the presence of redox
concentrations, mottled soil colors, or gleyed colors. The depth at which these
features occur determines the suborder (less than 20 inches) or subgroup (20
to 30 inches) classification of the soil. The presence of aquic features below 30
inches does not have an effect on the taxonomic classification of the soil, but
was included in the soil type description.

Lithic or paralithic contacts are diagnostic when shale or sandstone occurs
within 20 inches or the soil surface. Moderately deep contacts (20 to 40 inches
deep) are identified in the soil type descriptions,

It was not possible to correlate the Coal Hollow soil profiles to established soil
series. Because most of the established series within the taxonomic soil
families were from areas with warmer soil temperatures, longer growing
seasons, or other dissimilar features. Most of the established soil series were
from eastern New Mexico, southeastern Colorado, northeastern Wyoming, or
the Dakotas, Soils in the Alton, Utah area have not been mapped by the
Natural Resource Conservation Service (C. Meier, 2006).

B-1



Appendix

a

Table B-1. Taxonomic classification of soil pedons, Coal Hollow Soil Survey, year 1.

Pedon Soil Type MaP Unit TaxonomicFa@
LOF-1 A 1 fine, mixed, superactive, mesic Aridic Calciustept

oF-2 D 2 fine, mixed, superactive, mesic Aridic Calciustept

LOF.3 M 2 fine, mixed, superactive, mesic Aridic Calciustept

LOF-4 B 2 fine, mixed, superactive, mesic Aridic Haplustepts

RDV-s C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

RDV-6 E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept

RDV-7 D 4 fine, mixed, superactive, mesic Aridic Calciustoll

1YR.8 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

1YR-gA F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

1YR-98 G 6 coarse-loamy, mixed, superactive, frigid Typic Calciaquoll

1YR-10 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

1YR-11 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

1YR-12 M 2 fine, mixed, superactive, mesic Aridic Calciustept

SP-13 E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept

SP-14 I 6 fine-loamy, mixed, superactive, frigid Aquic Calciustept

S P - 1 5 F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-16 c 6 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

WRD-17 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

WRD-18A R 7 fine-loamy, mixed, superactive, frigid Typic Argiaquoll

WRD-188 C 4 fine-loamy, mixed, superactive, frigid Typic Argiaquoll

WRD-19 J 4 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

WRD-20 H I coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

WRD-21 K 8 coarse-loamy, mixed, superaclive, mesic Aridic Calciustept

WRD-22 L I fine-loamy, mixed, superactive, mesic Calcidic Haplustalf

WRD-23 c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

DAH-24 B 5 fine, mixed, superactive, mesic Aridic Haplustepts

DAH-25 M 5 fine, mixed, superactive, mesic Aridic Calciustept

SP.26 N 1 fine, mixed, superactive, frigid Aquic Calciustoll

SP-27 A 1 fine, mixed, superactive, mesic Aridic Calciustept

SP-28 A 1 1 fine, mixed, superactive, mesic Aridic Calciustept

SP-29 D I fine, mixed, superactive, mesic Aridic Calciustoll

SP-30 A 1 fine, mixed, superactive, mesic Aridic Calciustept

SP-31 J 3 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

SP-32 J 1 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

SP-33 D 1 fine, mixed, superactive, mesic Aridic Calciustoll

SP-34 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-35 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-36 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-37 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-38 o 7 fine, mixed, superactive, frigid Aeric Epiaquept

SP-39 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-40 P 7 fine-loamy, mixed, superactive, frigid Aeric Calciaquoll

SP-41 D I fine, mixed, superactive, mesic Aridic Calciustoll

SP42 W I fine-loamy, mixed, superactive, mesic Aridic Haplustoll

SP-43 0 7 fine, mixed, superactive, frigid Typic Argiaquoll

SP44 o 7 fine, mixed, superactive, frigid Aeric Epiaquept

SP.45 o 7 fine, mixed, superactive, frigid Aeric Epiaquept
SP-46 R 7 fine-loamy, mixed, superactive, frigid Typic Argiaquoll

SP-47 L I fine-loamy, mixed, superactive, mesic Calcidic Haplustalf

sP-48 S 1 fine, mixed, superac;tive, mesic Aridic Haplustalf

SP-49 T 5 loamy, mixed, superactive, calcareous, mesic Aridic Lithic Ustorthent

SP-50 U 10 Clayey, mixed, superaclive, calcareous, mesic, shallow Aridic Ustorthent



Pedon Soil  Type Map Unit Taxonom ic Fam ily C!aqq{!gg!!en
LOF.1 A 1 fine, mixed, superactive, mesic Aridic Calciustept

sP-27 A 1 fine, mixed, superactive, mesic Aridic Calciustept

SP.28 A 1 1 fine, mixed, superactive, mesic Aridic Calciustept

SP-30
LOF.4

A
B

1
2

fine, mixed, superactive, mesic Aridic Calciustept
fine, mixed, superactive, mesic Aridic Haplustepts

DAH.24 B 5 fine, mixed, superactive, mesic Aridic Haplustepts

RDV-s c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

1YR.8 C 4 fine-loamy, mixed, superaclive, mesic Aridic Calciustoll

1YR-10 c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-16 c 6 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

WRD.17 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

WRD-188 c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

WRD-23 c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-34 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

SP.35 c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll

LOF.2 A 2 fine, mixed, superactive, mesic Aridic Calciustoll

RDV-7 D 4 fine, mixed, superactive, mesic Aridic Calciustoll

SP-29 D I fine, mixed, superactive, mesic Aridic Calciustoll

SP-33 D 1 fine, mixed, superactive, mesic Aridic Calciustoll

SP-41 D I fine, mixed, superactive, mesic Aridic Calciustoll

RDV€ E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept

SP-13 E 3 fine-loamy, mixed, superactive, mesic Aridic Calciustept

1YR.gA F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-15 F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

1YR-98 G 6 coarse-loamy, mixed, superactive, frigid Typic Calciaquoll

1YR-11 H 4 coa rse-loa my, mixed, superactive, mesic Aridic Ca lci ustol I

WRD-20 H I coarse-loamy, mixed, superactive, mesic Aridic Calci ustoll
sP-36 H 4 coarse-loamy, m ixed, superactive, mesic Arid ic Calci ustoll

SP-37 H 4 coa rse-loamy, mixed, su peractive, mesic Aridic Calciustoll

sP-39 H 4 coarse-loamy, m ixed, superactive, mesic Aridic Calciustoll

SP-14 6 fine-loamy, mixed, superactive, frigid Aquic Calciustept

WRD-19 J 4 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

SP.31 J 3 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

sP-32 J 1 fine-loamy, mixed, superactive, mesic Calcidic Argiustoll

WRD-21 K I coa rseioa my, mixed, superactive, mesic Aridic Calci ustept

WRD.22 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf

SP47 L I fine-loamy, mixed, superactive, mesic Calcidic Haplustalf

oF-3 M 2 fine, mixed, superactive, mesic Aridic Calciustept

1YR-12 M 2 fine, mixed, superactive, mesic Aridic Calciustept

DAH-25 M 5 fine, mixed, superactive, mesic Aridic Calciustept

sP-26 N 1 fine, mixed, superactive, frigid Aquic Calciustoll
SP-38 o 7 fine, mixed, superactive, frigid Aeric Epiaquept

SP-44 o 7 fine, mixed, superactive, ftigid Aeric Epiaquept

SP45 o 7 fine, mixed, superactive, frigid Aeric Epiaquept

SP-40 P 7 fine-loamy, mixed, superactive, frigid Aeric Calciaquoll

sP43 0 7 fine, mixed, superactive, frigicl Typic Argiaquoll

SP46 R 7 fine-loamy, mixed, superactive, frigid Typic Argiaquoll

WRD-184 R 7 fine-loamy, mixed, superactive, frigid Typic Argiaquoll

SP48 S 1 fine, mixed, superactive, mesic Aridic Haplustalf
SP49 T 5 loamy, mixed, superactive, calcareous, mesic Aridic Lithic Ustorthent
SP-50 U 1 0 clayey, mixed, superactive, calcareous, mesic, shallow Aridic Ustorthent

SP42 W 9 fine-loamy, mixed, superactive, mesic Aridic Haplustoll

Appendix B

Tabfe B-2.Taxonomic classification of soil pedons sorted by soil type, Coal Hollow Soil Survey, year 1.
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Appendix B

Table B-3. Taxonomic classification of soil pedons sorted by map unit, Coal Hollow Soil Survey, year 1.

Pedon Soil Type Map Unit Taxonomic Family Classification
LOF.1 A 1 fine, mixed, superactive, rnesic Aridic CalciustepLt',::

sPaT . t A  , 1 , t!1:
1.,a

SP-30 A ',r1,., fi ne, mixed, sup€I€ctive, mesic,Aridic Calciustept.,::
'ltr:,

ia: lr.riJ

sP-33, ,D , fine, mixed, superactive, mesic Aridic Calciustollr,;
SP.32 J 1
SP-26 N :  1 , , fine, mixed, superactive,.frigid Aquic Calciustoll ,

SP48 . tt 1 fine; mixed, superactive, mesic Aridic Haplustalf.,. 'ii.:l

LOF.2 A 2 fine, mixed, superactive, mesic Aridic Calciustept
1YR-12 M 2 fine, mixed, superactive, mesic Aridic Calciustept
LOF-3 M 2 fine, mixed, superactive, mesic Aridic Calciustept
LOF-4 B 2 fine, mixed, superactive, frigid Aridic Haplustepts

RDV€ E 3, , ' fi ne.loamy, mixed, superactive, mesic Aridic Calciustept::'
SP-13 E 3 fi ne-loamy, rn ixed, su peractive, mesic Aridic Galci ustept,l+
SP-31 J 3 fine-loamy, mixed; superactive, mesic Calcidic Argiustoll ',

RDV-s C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR€ C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-10 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-17 c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
WRD-188 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
A/RD-23 c 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-34 C 4 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-35 c 4 fine-loamy, mixed, superactive, mesic Ardidic Calciustoll

RDV-7 D 4 fine, mixed, superactive, mesic Aridic Calciustoll
1YR-11 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll

SP-36 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-37 H 4 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP.39 H 4 coarse-loamy, mixed, superaclive, mesic Aridic Calciustoll
WRD-19 J 4 fine-loamy, mixed, superaclive, mesic Calcidic Argiustoll

DAH-24. $. . , 5 fine, mixed, superactive, mesicAridic Haplustepts,r.:,ira',:,iir ,-,-,.'',:1. ,;;,','' ; ,.1,..,'l itil
DAH-25 M 5 fine, mixed, superactive, mesic Aridic Galciustept i l . ' - ' ; ; i .  * ,1 '

sP49 T . ' $ ' loamy, mixed,,superactive; calcareous; mesie Aridic l-ithic Ustorlh0tit .
SP-16 C 6 fine-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-gA F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
SP-15 F 6 coarse-loamy, mixed, superactive, mesic Aridic Calciustoll
1YR-g8 G 6 coarse-loamy, mixed, superactive, frigid Typic Calciaquoll
SP-14 6 fine-loamy, mixed, superactive, frigid Aquic Calciustept
'P-3E o 7 fine, mixed, superactive, frigid Aeric Epiaquept

SP-45 o 7. ' , fine, mixed, superactive; frigid Aeric Epiaquept,:, ; , ,  
t . ' a  

. , : ' ,  ,
- 1

SP4I O,.'' 7' ft nel mixed, superactive, ftigid neric Epiaquepf,; :,1::t:lr::t l'!:a.)',,-'ra)

SP-40 F 7 fine-loamy, trnixed, superactive, frigid Aeric Calciaquoil,
SP43 o 7 fine, mixed, superadive, frigid Typic Argiaquoll,
sP46 . .R. t 7 fine-loamy, mixed, superactive, frigid Typic Argiaquolf i : r i,":::

WRD18A.. ft 7 , fi ne.loamy,'mixed, superactive, frigid Typic ArEiaquoll'
WRD-20 H 8 coarse-loamy, mixed, superaclive, mesic Aridic Calciustoll
WRD-21 K I coarse-loamy, mixed, superactive, mesic Aridic Calciustept
WRD-22 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
SP47 L 8 fine-loamy, mixed, superactive, mesic Calcidic Haplustalf
SP-29 D:, I fi ne, mixed, s u peractive, mesic Aridic.Calciustojl,r :
SP-41 D I fi ne, mixed, s u pe raciive, mesic, Aridic Calciustoll,,
SP-42 W I fine-loamy, mixed, superactive, mesb Aridic Haplustoll
SP-50 U 10 Clayey, mixed, superactive, calcareous, mesic, shallow Aridic Ustorthent
SP-28 A , 1 1 fine, rnixed, superactive, mesic Aridic Calciustept
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S U I L  D E S C R I P T I O N

S o i l  T y p e F i l e  N o .
A r e a D a t e Stop  No .
C l a s s i f i c a t i o n  ; ' .

c a t i o n :  S e c t i o n

7  Veg .  " '  - '
P a r e n t  M a t e r i a l C l ima te  (Prec ip . )  ,  r
P h  y s i o g  r a p h y ISur f  ace  Rock  F ragmentsGrave l
R e l i e f D r a i n a g e l S u r f  a c e  R o c k  F r a q m e n t sCobb le
E l e v a t i o n I  G  r .  w a t e r lSur f  ace  Rock  F ragmentsStones I

Slope I  R a n g e lMo is tu re lSu r f  ace  Rock  F ragments  Other
As  pec t /Degrees Root  D is t r . I  7 o  C l a y  ' P S C S

E r o s i o n |  %  C o a r s e  f r a g m e n r s ' P S C S |  7 o  C o a r s e r  t h a n  V . F . S . ' P S C S
P e r m e a b i l i t y R a n g e  S i t e
GPS La t i tude  N I  M ic rob io t i c  Crus t  C lass
G P S  L o n o i t u d e  W Rock Format ion/Type
GPS E leva t ion l T o p o  O u a d  N a m e
S o i l  T e m o  a t  2 0 '  F l P h o t o  N u m b e r
A d d i t i o n a l  N o t e s

Cont ro lSdc t ionA v e r a g e

8*v
*?l

I

i f t < l

i  f i  i . '  ' ' .  r , i  Y, l
. {  t  -  
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S0croblod. CruJt

TYo cl8lc. ri. r!3!ttt d:
LrrlrurEi! . ttry cruJr of sy$obrct rL rb. rbcd.br l'rd fJEcltr of 'hjcb c.M.cr roil pvlicld; trlc| .lovr J y.-^'t !o d.vlloP

Ibto.It . dlrt bhcl crurr eil! p.d.ir!; i.a rddjtioa to tb. b|ltrir h bcluder oor:cr, 6ra3i, |Jld lichcor; r*ct 50 or lDoF yc..t lo dsvcloP

Qurndtt d.!, don! tor Frtat !. nEf.r<. .ov.r oltttlcioblod. crustr
.Very fcw .  lcss tbra 5X pcr l0 rquare fcet 'Cosuuon. lJ  to J0% pcr l0 lqurn f lect

Phsddrv
FlLCodc Clrs! Dcscrlp6on

'Fcw - J to I5X pcr l0 rgurrc fect 'l"{.rny - morc tb,^n 50% per l0 rquerc fcct

FliL Codc Cfrrr Dcrcrlpdon

PO
p e

Noo-plr : t ic
Slightly plrstic

lcm looS /5-- th, ick rol l  c 'nnot bo forslcd P
w

Modcr&ly
Vcry plrstic

4crn loqg/4oro thick roll will rupport wciLbt

4cm long/2rom thick rotl will rupport weigbtlcm long/ 6-- thict roll will n:ppo( wciglrt

Sdcldncsr

Fl&Codc Clr:r Dcrclpdoa Fld-Codc Chsl Dcscrlpdon

on-rticLa No oleri.rl r.{hcrcr 6 $rrmb or forcfinger l s Adbcrer to botb diglilJEcbct tli&hUyso
) ) Sligbtly rti Adherer to botb digfu; does not srctcb Lbll VS Vcry rtic Mbcrer to both dign!'JHcbo epprccirbly

Dacr lpdon Ert CCE FtLCodc C]gt Dc:crlpdon ErL CgE
E fTerr crccncc

Fld- Code Clgs

c m

0
l - l
3 - t 5

l ' i on-c f fc rvcrccn t

Vcry r l ightJy cffcnv.

ctfen'crccnt

No bubb lc r  r ccn
Fcw bubbler  rcen
Bubbler re.'{i ly rccn

Srongly cf fcrvcrccnt
ViolcntJy cffcnrcrceot

Bubbler form low for.crCt

cv Forrnr thick fouq guicklY
I 5-40
40+

Po rsr

Pores rrc dcrcribed u r guoaany clant, dJ-o-tttdq trJ,.t, nd thryc

Q uandfr C]rrs De llnldoru

Rootr

Rootr rro dcscribcd u t qtandry clant ad dionctcr

Oo.andfi Clas! Dednjdoll'

'I decimcrrr rqurrcd for mcdiuo ead cornoporcr (a in')

_.t I mctcr rquarcd forvcry cou:o porcr (a0 iaJ

Pcr Unlt Arcr DcOlidoru . I
'I ccntimctrr rgurrcd for vcry 0no rnd frno porer (.40 lq') I

Pcr Unl t  Ara Dc0nldon r
o I ccntimckr rqurrcd for vcry fino rnd fino porer (.40 io.l)
' i dccimctcr rqurrcd for ocdiuo rod corno porer (a ia')
t I mctcr rqurrcd for vcry cou:to porer (a0 ia')

Qusndty Dc[nldoru
'Vcry fow - lcu thut.2 pcr utit rrer
'Modcratcly fcw - .2 to I pcr unit arer
t Fcw - lcrr then I per r.rnit rrer
'Common - I b 5 pcrr.rnil rrer
'M"ny - mora thrn 5 pcr unil rrer

DLamctcr DcllnJdoru
'Very flno - l.ri thin I mro
' F i n o - l t o 2 m r n
' M o d i u m - 2 t o I m . s l
'Corno - J to l0 mrn
'V"ry cornic - mora thro l0 rorl

Qurndty DcOnldou
'F.* - lcrr thrn I pcr unit ucr
'Comrnon . I to 5 pcr unit rrcr
' l"{rny - rnorc tbrn 5 pcr unit rrcr

DLamctcr Dc0nldoru
'Vcry f 'rnc - lqrs thur 0,5 mm

.  ' F r o o - l t o 2 m r n
' M o d i u m - 2 t o 5 m m
tCorr:o - J to t0 mm
tV.ry corrto - moro tbra l0 co.ru

2 common goro rhaDer rro ore:cnt
'T\rbulrr - cylia&icel or olongrlcd
'Vericulrr ' :phericrl or cUipticrl

Termr for Rock Frarments

Shapc rnd Shr
S"fr;"U * lc, or equi' ial:

2-7J mm dirrnqtcr
7J-250 mrn di.r.octrr

250-600 mm dirsrctcr
>600 mrn dirroelcr

Noun

Grrvct
Cobblcr
Stoncr
Bouldcn

Shape end Stzc
R!t

2- t 10 mrn long
150-380  mrn  long
380-600 ruro long

X00 mm long

Norgr

Cbeancn

Fhgiooo

Stoncr

Bouldcn

Rspfqrc Rcs[stsnce C]rsld for Blo<klllc SD.clmcntJ

C'lsrcr
Dr7

L,ooro

Sofr
Stig.bily hrrd
Modcrerr ly hard

Hard

Vcry hrrd

i \ lobt

L.oorc
Vcry tnrblc
Frirb tc
Firrn
Very hrm
Extrcmcly frm

Ttst Dcrqlpdon

Specimco oot ohri-qrb lo

Prjlr uadcr vcry rtig.bt forco rpplicd rlowly bctwccn thumb rnd forelrnger

Frilr uodcr rligbt forcc rppl,iod rlowly betwccn thumb rnd forcfinger

Frib undcr modcnto forco epplicd rlowly bctwccn r}rumb rnd forefrnger

Frilr undcr tttoot forco rpplicd tlowly bctwecn thumb end forel-rnger

Crnnot bo frilcd bctwcca tburnb rnd forcfrnger but can bo bclwocn both handr

rpplying geotlo forcc r.rodcrfoot

or by plrcioE oo r Dontcsi lcot nrrfrcc rnd
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ô

o
L,J

(r)

ttt
5

N
b,{

+
+c

N

@s
d

a
o
\(,

o
io(o

o
b

o
$
5

o
\
o

(r,

bo(.,
(.,
(l'

('|
o
b

A
o
o

(!

i!
N

$
io
(rt

N
i\J
o

o
b
$

Ln
(.t

c
il
1\

@

i\J
c
b

A
o
b

o
(.)
{

o'o,
{

{'5
(rl

o
b

o
b

o
b bs

c
it

'@

@

N
N
N

N
b
N

o
b

3o
,
A

i\
o

N
o

\
b
c

'o (.
b
.J

q

ir
(r,l

b
(rl'o,
s

N N'@

o,
!r l!,
J I ( J
( J ) l o

sr
o

1ul!,(Jr lo
J I  ( J

!,
a

l
@

G
c
(r

N
L
c

+
i
(l

N
o
1\

Q

N
1\

c
o

G+
(o
o

oo



-l
o)
U
o
o

I
A

(t)
c
3
3
A)
a
o
{r

o,(t
o
il
o
a
o
f
q)

@
6'
o+
U'
o
aq)
3p_
(D
a

o-
o
o
A)

I
q
o
€
@
9.

a
c
?
o
5
oo)-r
J

€
n
0

I

(o
(tl

6,
@

n
o

I

G'
(,)
{

I(rl

l""t

k;;
kf^)

k)>
€:A

sg,::j*_
ssd
€,.h

s
t)
@

i
@

N
io
G)

N
(tl

i(.,
(o

o,
b,(o

(.)
\
ct)

90
J

CJ

lrl
(rl
$

N
Ln

(rJ

s(,r

E
E
o
:l
o-x'
o



-{
ll)
o
6-
o

I

:'
a
c
3
3
o)a
o

o,(t
o-
o)
o
a
o)
=
A)

!?.
U'
o
(t,
g
v,
o)
3
9_
o
U'

o-
o
o
0)

T
o
o-'
€
(t,
o.

a
C
a
(D
5
o
A)-
J

o
!l
3
E.
o

G'
-I
CD

N
\
tv

N
Ln

E
E
o
f
o
='
o



-l
fI)
o
o
o

I

:'
a
c
3
3
o)
a
o
{r

6
q
o-rD
o
a
o)
f
0)

atr.
U'
o
U,
o.
U'
0)
3

E
(D
U'

o

o
o
ol

-
o
o-'
€
v,
9_
U,
c
e
o
:s
o
f})-
J

E
E
o
f
o-
x'
o

o

{
-n

8 t t
Ef q,

d = '
o
+
@ T
$ O
r r O
6 r
o , .

{
5

E
o
o
o

94

f

=
o
o
o):'
CL
(o
(D
o)
o

o)

{
o

!
o
o
o=

C
-
c
@
o-
o
o
9_

o
x
c .
o
o
o
q,
:
o

U'
Y '
o
o)
3
o
o
: t .
o-

r
o
Y
@
o
o

o
o,
3
(t
t-

6-
o
3
r
Y
o
A)

o
o)
=
o
1-
Y
(r,
o
t
CL

o
o

N

o
!r
g
o
t
o
o
o
!)

!
o
o

o
o
o
=
o)
o
o-
c
9.
J(cI
c
9,.=(o
(n
o

S
$-
d
os
q)

d
o
o
o,
=r
o
o

a-
o

U'
q)

5
o
f

o

P
(o
@
o)

'%a;

KD



N

o

o
(E
0-

o
c

6

.=
(l
. !
(!
.l:

o)
z
t l;

J

E

z

=)
a
'e

q g
fiI tr.

(! \.,'

A +
F . E= =' E a
9 o
_ E =
b *

E r r o

:gE'
. . Y C
A t 9 l
EiE

o . E . f
t r ( / ) :
Y O , X
d = - " '

- g d t( !  > . :
5 L t
- i l o
E A  I
. uFb
,.n {I -C

- c )
E 6 ,?'i
= ' i 3 s' = c t l

6 . 9 0 .
t r o 6
E L t i J
a3z '
rl ,9 'o

< L s ( [

9ef t
b f o
c o r r 9 .
a i C D  6
i < 5
f ^ . ' X
E  6 u r
o ( !
h d ] 6

te f r
= t o
l l  r r  i \

f i?X
X ; 1
! . 9 . Y
; 5 6
9 a v
iEr
I U ; :
g ' , r  5
i i  q €

R  u ' F

. n o o ' l c
w

r u . E =

t r r = c X

B E d?
H  r r  R t tu P ; *
d ) r . n - .
S , n R ' . n
a  E ;5==' H!E
v . ? . = q )

A FEE
s E 3<
U r . h D q
= c c x

A V
J V ^ t

o o ( ! =L 't 't .::

(o o)  N N f -  t r )  O,  (o a @ ct 'o  C' {  I  @ r \  F I \  O l f )

; ? to F N t Ki { 6 n n ;. c'i - : ? 1 o.
o o - ni * F- o o o F d cj o F n c o o o o

rf) O, O F* O F tQ O A A F cO Q) 5| F a O N l\ O
(O F O O rr) t O{ O O q tO . 6 6 I F (r) r\ t') (t

; ci - - - J ; ; ; - J ; ; 6 ci ct ci d ci c;

o r N O F @ o l o l N - A r o O F : | a N t o @ ( ' ) @x i  
" 1  

( \ ; I { " ? \ q J i $ l  q q r c l q r y ?
o o o F cf, b o o o F N o o F F- o o F - O

(o co \ a o, c') sl (e o q! !f, F co $ o il b E 3 g
{ q q " ? + ; ; o < o F * q n i  r I - a :
F o o o c\t K ; cj cj cj : ; o o ot (n r tn sf o

co r- o, F- @ (c) 9 6 a N (n C' F q! a o) N (o o' q'

{  q  
" t  [  ;  :  A  {  q  : , o  q  c ?  e  q  :  I  - '  a  t

'f c.j ; cj N c{ $ N ol F co N o N N F F F (Y)

F-  F  t r )  N  €  F  ry  E  a  A  A  a  e  : t  a  c ! ' t  A  !o  (o
t c.l N cD ct ; Cj (-r c', ol 6 l{) - N a (o -) @ l\ -f

; ; ; ; * F - d ; J + ci d d ; ci d ci ct cj

(') co N r\ N o) <o o o) @ @ q f c? q q 9 \ q t

c.t $ o i d $i 3.| c.j 6e; a d ol \ A A c) (\ to F to
V + 6 co 6 id iri ir5 io in ft ct lo trl <o to $ co co t

,.- ! N $ il E q I g ; E q I N q q : $ E \
d  {  :  X  5  t  o , / i  I  I  ;  o  d  :  N  o  d  :  R  o

c)
N N Gl (\ (\ N st \f $ tt t \ \ \ \ O' o) O' g' F

r l t t l l l l

tL ll lJ- lJ- '- u- tL tL l,L tL d-

5 5 6 o 6 d 6 o O O - o o o o
J J  J  J J  J  J  J J  J f  x .  E  v '  X '  F  F  F  r  F

F N ct t tn @ F* @ O) O e (\'l fi)

b d c t d S S b 6 O i F F F r F F F A
5 - 6 - - 6 6 - 6 o o a o q 9 o a a a v

t r r l l r - l t | l r l l l l
E ? F F F F T F F F F F F F F F

rlt rn In !o u) rn ro rrl rrl ro rr: trl tll A A ul to t'!o A rr,
- ct ct - 6 0 0 0 - 6 0 - - a a I e a a e

t* + @ t- F F lO @ F CO F t O CO A F st O, -f O'

N o{ ? F F ; ce N e! F F t c) F F (o cO O c) (v)

(Y) CO

cd F-
q F-. q q q o? q \ q q q q I 9 I q c! I
t\ 1- F € ls F F- F* f* f- F- f- F- o co o o o

o
E

a

G

o
a

c)
o
d]

q)
(!
v

\

I
{
el

1

0
1\q
$

e
g
CL

tr
|!

6

J

q)

J

c,

J

o)
E

o

'r

?h

o

tr
a

E
,6
o(!

(L

E
€o
a

,6
(I)

o,
(!

(!

. 9 b
c O
( ! =

tE

o

O Y
u J o

O

fil

o
a

N

c/)

:.:
o

o)
o

* .
t t^

=6
d s8

\ F
F . A

} < \ X
\ J F \ ?

A - A

Q .e l ;
E 8E
x \-,
dr
v . o

3

E! fr
d  u ;  o S
:  o  ( 9 *

P  N F
' - J

3.6x;
E 8  6E
E T P g
= X F

3E ;

a
a

.h

t

;;

us
tn

.g
b

o
rY

6
S

o
-o

^ , 4

- '7



oe
o

a

G

a

c)

o
c

fit
Y

)
I
Iq

f,(,B
5
{q

Y
o
E
c)
3
'5
q)

x

N

o
({
q)
Ol(tl

E
g

o-

€
o
. !

:
f ,1

z
t l

r

.=
o)
z

L

e
a
'e

a R
(\t E'
( E \ J

, x +
F . == =' E a

9 o
: . =
t s i

E r t o' O  b P )
, . \ J C

A t 9 l

< e  Eo _ = . =
x ( n !
?  O ;
d ' F - u '
= t s c )
E  a be;*
! . h E )
3 ; F

/n tI -C
- o

C = X
L  ( U  t t l
f ' 5 s' = c i l

6 g o .
t r  o a
E o , u J

i l  c l ' n

gEs
e io
c o r r  I
a i ( D  E
; < €
5
E  6 t u
u t o
h c D 6
i - a ?
E ' 6 ; \
r l  l i \

A P F
K * ".
J- < .:/-R;E
U = ?
i j I  6
t l J ; =
X r r  6
H a 9 ,

P ,  0 F <
. Y  E  ' .  e
t n o o ) c
d i - -

t u ' E =
( h = c X

9 f r  e6
= f , n O r r
t s , , o ^ )
3  r j . r i i
o  o -  6 a

d

= ( r x ? h
v g n

. .  EHE
= ! uv a . = O

A FtE
s  .0  3<
t r i o o g

v
J V ^ t
.n '= 'i3 =
o o o =
:  ' r ' t  =q t o o o
9 t : : o
9 1  X :  o

F  t f  =

N

;

@ |o F @ F- F (o (o c') O @ O @ O a (V) E a O rO
6 6 ( t o 6 b . ; ; 6 | r )
; ; ; - : : .+ - - ct : ni cj cj cj - cj d ci c'i

O)
C!
c)

q n .q of c? q F q u? c? c? 1 q q I q : F- I q

: N : R : P O; : = : 9 R = : R : = O; 9 :

o o o o o o o o o o o o o o o o o o o o
:  - , ;  :  e ' i  a  c . i  c j  d  +  e . i  c i  +  N + i  d  +  @ I
(v) C., - r+ <. + !' <' <' + t (r) tf * S N N F F (\

u v v v v u v v v v

I + -' I ; 6 6 <.ci c.j .'i d a a L- i c.i a s.i a sa
bo c.,

q q q q q q q q q q q q q 9 9 q q q q q
oi \ f  $ N t ct N $ c. l  ct o (o @ (o q\ tr  C! I  { ,(o
ce co ; N ; F F F F F - ol F F N sf t{) (o lo (-)

\ l {qqEe?qqqelsqs:$qtd  *  :  N  s  s  o , i ,  :  P  E  o , 6  :  N  6 , 6  :  R  o

N $ l N N A
! t

Y Y - - O F

v v v
V V V V

ro o = $ o @ o to s1 q^- (t  ro co (t  io s = = | , '+
tt + ? o + F il F- @ to a n i \ a a : = : n
n i  A  C  . - i  r - i  . I  - i , {  ;  A  O  ;  F  O  O  ?  V  V  V  F -9' L' V v u v v

F . ( O t n C O F
$ r N ( ' t o @
o O O O F O

E
F r -  r -

E E
( o $ ( ! O ( ! ( U O ( t l O - F \ O O Cg 5 o i. g i. o o o o E 3 i' i' i" E s I -= EFFsogoggggo eooo33€gs
; - i r i a a o o 0 o n l c G Gv v F ( / ) o

a

c)
I q I 1 c\ q T Y T 1 9 r\ \ t 5 o) o ot o, r
r r r . L u r r - 4 t L r . t - t ! r r - L L { :
o o o o o o o o o o o ? , 2 2 =J  )  J  J  )  )  J  J  J  J  9  P  ?  ?  3 : : : :  -

o
o
o.
E
G

6

e
t!

I

F N (' t rf) (o F- 6 o) O F N ct =t to @ F* I o) I
O  c j  o  d  -  - b  6  -  =  F  F  F  F  F  r  F  F  F  N
^ ^ ^ 5 - 6 - o o o o o a o a o q o
Y Y Y Y Y | | | | r 

-T 
- | l I J 

-i 
I I I

F F F F F F F F F F F T T F F F F F F

r;o rb b ro ro ro rrl r.o rn to u.: rn A q A tr) to a A trl
o  o  o  o  o  c j  c >  o  o  a  6 a  a  e  e  a  o  a  a o
A A - / - 6 - O O O O O O O O
v v v v

F T - F T F - F F F F F

b  ( o  ( r )  C )  ( o  @ @  @  A  q 9  ( o ( o  A  A  A  @  ( 9  A  e  ( 9
5  5  5  6  -  5  6  5  -  -  - o  A  A  q ?  o  o  a  a  o
tA tA t^ tn (n in 6 (n th 6 6 6 6 6 A A A A 6 A

E

o

o
o

E
.E
0)
q)

o

o

o
o

6 9
q , Q
9 =

2 . -

o
o
co

o

x
c)

F

o)
. c F
s c

N

;
q)
.:

x.
Q)

r-t LO
r r r O
- o

\ x
t - A

$ E

x

3

a
o
E

t r . J c o
o C N
- r-o
d  o  o :
V ,  o  e e w
, n  g  l i' q :  

* - ' -
I Y A Fo . x =

.! Qt t! jl

2 t r o g )- n . =
b e' : O c

6 F +
F

=
v

a
a
q)
o
L

J

a
o

IY

l-

v

6
F

.;)
ô
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Appendix E

Profile 1. fine, mixed, superactive, mesic
Aridic Calciustept, photo not
avai lable.

Profife 2. fine, mixed, superactive, mesic
Aridic Calciustept.

Soil Profile Photos

Profile 3. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 4. fine, mixed, superactive, mesic
Aridic Haplustepts.
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Appendix E

Profile 5. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Soil Profile Photos

Profile 6. fine-loamy, mixed, superactive,
mesic Arid ic CalciustePt.

Profile 5 Area. Surrounding area.

Profile 6 Area. Surrounding area
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Profile 7. fine, mixed, superactive, mesic Aridic
Calciustoll.

Appendix E

Profile 8. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Soil Profile Photos

o

o
superactive, mesic Aridic
Calciustoll.

Profile 98. coarse-loamy, mixed, superactive,
frigid Typic Calciaquoll.

t

o

Profile 9A. coarse-loamy, mixed,
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Appendix E

Profile 10. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 11. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustol l

Soil Profile Photos

Profile 12 fine, mixed, superactive, mesic
Aridic Calciusteot.

Profile 13. fine-loamy, mixed, superactive,
mesic Aridic CalciustePt.
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Appendix E

Profile 14. fine-loamy, mixed, superactive,
frigid Aquic Calciustept.

Profile 15. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll

Soil Profi le Photos

Profile 16. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 17. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.
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Appendix E

Profile 18B. fine-loamy, mixed, superactive,
frigid Aridic Calciustoll.

Soil Profile Photos

Profile 20 coarse-loamy, mixed,
superactive, mesic Aridic
Calciustol l .

E -6

* . { p  2

Profile 19. fine-loamy, mixed, superactive,



Appendix E

Profile 21. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustept.

Profile 22 fine-loamy, mixed, superactive,
mesic Calcidic Haplustalf.

Soil Profi le Photos

t : .

Profile 23. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 24. fine, mixed, superactive, mesic
Aridic Haplustepts



Appendix E

Profile 25. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 26. fine, mixed, superactive, frigid
Aquic Calciustol l .

Profile 27 fine, mixed, superactive, mesic
Aridic Calciustept, photo not
available.

Soil Profile Photos

Profile 28. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 29. fine, mixed, superactive, mesic
Aridic Calciustoll, photo not
avai lable.

Profile 30. fine, mixed, superactive, mesic
Aridic Calciusteot.

ffiFffi
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Appendix E

Profile 31 fine-loamy, mixed, superactive,
mesic Calcidic Argiustoll, photo
not available.

Aridic Calciustoll, photo not
available.

Soil Profile Photos

Profile 34. fine-loamy, mixed, superactive,
mesic Aridic Galciustoll.

Profile 32 fine-loamy, mixed, superactive,

Profile 33. fine, mixed, superactive, mesic

Profile 34 Area. Surrounding area.
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Appendix E Soil Profile Photos

Profile 36. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.*o

Profile 35. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 35 Area. SurrounOing areal Profile 36 Area. Surrounding area
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Appendix E

Profile 37. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Soil Profile Photos

Profiles 38. fine, mixed, superactive, frigid
Aeric Epiaquept.

Profile 37 Area. Surrounding area.

Profile 38 Area. Surrounding area.
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Appendix E

Profile 39. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 39 Area. Surrounding area.

Soil Profile Photos

Profile 40. fine-loamy, mixed, superactive,
frigid Aeric Calciaquoll.

{

o
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Appendix E

Profile 41. fine, mixed, superactive, mesic
Aridic Calciustoll.

Soil Profile Photos

Profile 42. fine-loamy, mixed, superactive,
mesic Aridic Haplustoll.

Profile 43. fine, mixed, superactive, frigid
Typic Argiaquoll, photo not
available.

*o

Profile 42 area. Surrounding area.

Profile 41 Area. Surrounding area.
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Appendix E

Profile 44.fine, mixed, superactive, frigid
Aeric Epiaquept.

Profile 45. fine, mixed, superactive, frigid
Aeric Epiaquept.

Soil Profile Photos

Profile 46. fine-loamy, mixed, superactive,
frigid Typic Argiaquoil.

*O
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Appendix E

Profile 48. fine, mixed, superactive, mesic
Aridic Haptustalf.

superactive, calcareous, mesic.
shallow Arid ic Ustorthent.

Soil Profile Photos

tw!..ttT\b rtl :: \$ tl St{SgUF*i
Profile 50. Clayey, mixed,
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Appendix F

Profile 1. fine, mixed, superactive, mesic
Aridic Calciustept.

Profife 2. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 3. fine, mixed, superactive, mesic
Aridic Calciustept.

Micromonolith Boxes

Profile 4. fine, mixed, superaclive, mesic
Aridic Haplustepts.

Profile 5. fine-loamy, mixed, superactive,
mesic Aridic Galciustoll.

Profile 6. fine-loamy, mixed, superactive,
mesic Aridic Calciustept.
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Appendix F

Profile 8. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 9A. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 98. Photo not available: coarse-loamy,
mixed, superactive, frigid Typic Calciaquoll.

Micromonolith Boxes

Profile 11. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 12.tine, mixed, superactive, mesic
Aridic Calciustept.

F -2

Profile 7. fine, mixed, superac{ive, mesic Aridic



Appendix F

Profile 13. fine-loamy, mixed, superactive,
mesic Aridic Calciustept.

Profile 14. fineJoamy, mixed, superactive,
frigid Aquic Galciustept.

Profile 15. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll

Micromonolith Boxes

Profile 16. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 17. fine-loamy, mixed, superactive,
mesic Aridic Calciustoll.

Profile 18A. fineloamy, mixed, superactive,
frigid Typic Argiaquoll.
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Appendix F

Profile 188. fine-loamy, mixed, superactive,
frigid Typic Argiaquoll.

Profile 19. fineloamy, mixed, superactive,
mesic Calcidic Argiustoll.

Profile 20. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll

Micromonolith Boxes

Profile 21. coarseJoamy, mixed,
superactive, mesic Aridic
Calciustept.

Profile 22. fine-loamy, mixed, superactive,
mesic Calcidic Haplustalf.

prone 23, fineioamy, mixed, superactive,
mesic Aridic Calciustoll.
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Appendix F

Profile 24.frne, mixed, superactive, mesic
Aridic Haplustepts.

Profile 25. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 26. fine, mixed, superactive, frigid
Aquic Calciustoll.

Micromonolith Boxes

Profife 27. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 28. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 29. fine, mixed, superactive, mesic
Aridic Calciustoll.

F -5
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Appendix F

Profile 30. fine, mixed, superactive, mesic
Aridic Calciustept.

Profile 31. fine-loamy, mixed, superactive,
mesic Calcidic Argiustoll.

Profile 32. fine-loamy, mixed, superactive,
mesic Calcidic Argiustoll.

Micromonolith Boxes

Profile 33. fine, mixed, superactive, mesic
Aridic Calciustoll.

Profile 34. fine-loamy, mixed, superactive,
mesic Arid ic Calciustoll.
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Appendix F

Profile 36. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 37. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll,

Profiles 38 (Left)and 40 (Right). fine, mixed,
superactive, frigid Aeric
Epiaquept; (40) fi ne-loamy,
mixed, superactive, frigid Aeric
Calciaquoll.

Micromonolith Boxes

Profile 39. coarse-loamy, mixed,
superactive, mesic Aridic
Calciustoll.

Profile 42. fine-loamy, mixed, superactive,
mesic Aridic Haplustoll.
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Appendix F

Profile 43. fine, mixed, superactive, frigid
Typic Argiaquoll.

Profile 44. fine, mixed, superactive, frigid
Aeric Epiaquept.

Profile 45. fine, mixed, superactive, frigid
Aeric Epiaquept.

Micromonolith Boxes

46. fine-loamy, mixed, superactive,
frigid Typic Argiaquoll.

Profile 47. fine-loamy, mixed, superactive,
mesic Calcidic Hapustalf.

Profile 48. fine, mixed, superactive, mesic
Aridic Haplustalf.
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Appendix F

Profile 49 (Left) and 50 (Right). foamy,
mixed, superactive, cafcareous,
mesic Aridic Lithic Ustorthent; and
(50) Glayey, mixed, superactive,
calcareous, mesic, shalldw Aridic
Ustorthent.

Micromonolith Boxes

o
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